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listen to this page 


See if you can hear the sound that 
has taken the lead in Hi Fi equipment. 
It’s not something you should have to 
read about. It’s something you should 
hear. Take the RS-256US Cassette 
Deck for instance; compatable with 
any Hi Fi system it has all the cassette 
advantages with the functionality of 
an open reel tape deck. But like all 
National Hi Fi equipment it has to be 
heard to be appreciated. 


So if you’re listening to this page 
and you can’t hear anything ... Drop 
into any of the National Audio Hi Fi 
centres where you’ll hear them all. 
Loud and clear. 

Units shown. RS-256US 4 track 
stereo cassette tape deck. RS-768US 
4 track stereo tape deck with 3 head 
system. SF-1 71 2 speed stereo record 
player. SA-53 65 watt AM/FM 
stereo tuner amplifier. SB-45 3 way 
3 speaker system. 


H722 


NATIONAL 


For the name of your nearest Hi Fi Dealer write to 
Haco, P.O. Box 49, Kensington, N.S.W. 2033 


Printed and published by Sungi 


Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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TALKING TO COMPUTERS: How far 
have scientists got in their efforts to create 
computers that will respond to the human 
voice? See page 12. 

WHAT IS LIGHT? It's one of the most uni¬ 
versal of all natural phenomena and yet we 
are struggling for an answer! L. C. Debnam 
discusses it on page 24. 

BREAKERLESS IGNITION: On page 67 we 
present part two of the article commenced last 
month. 

RADIO CONTROL LINK: An article on page 
44 describes the construction of a radio 
unit which is eminently suitable for opening 
garage doors. 
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Look at the screen not at the knobs 

With Philips Fully-automatic Triggering 



PM 3200 
10MHz 
2mVdiv 

S318.00 


plus tax If 
applicable. 


SSSSSU! 

SS!>«> 


With this’scope operators spend more 
time measuring, less time knob twidd¬ 
ling. Because three tricky controls are 
eliminated. 

Dc balance. Trigger stability and 
manual level. So triggering is fully 
automatic. 

Explanation. When waveforms start 
looking like this 


all other automatic trigger circuits stop 
triggering. So you have to switch to 
manual and start knob twiddling. 


With the Philips PM 3200 
you switch from ‘mean’ to 
‘top’ and stay with signal- 
derived, fully-automatic trig¬ 
gering. 

In either position auto¬ 
matic means automatic over the whole 
10 MHz range. And then on to at least 
twice this figure. 

This unique Philips circuit has yet 
another feature. Whatever the signal, 
even no signal and whatever the sweep 
speed, the trace is always clearly visible. 

There’s no dc balance control be¬ 
cause none is needed. Drift is fed- 
back and virtually eliminated. (At max. 
sensitivity <1/4div/24hours). 


The PM 3200 is highly 
portable (12lbs). And mains- 
independent if you use the 
optional battery pack. 


Conclusion. Fully-automatic trigger¬ 
ing. No drift. Less controls. Better 
operator usage. 

For more information contact: 

Philips Electrical Pty. Limited, 

69 Clarence St., Sydney, N.S.W. 2000. 
Or your nearest Philips Office. 


More of the Unbeatable Philips 0-15 MHz Range 



PM 3221 
10MHz:10mV 
Delay Line 

$491.00 

(Duty Paid) 




PM 3230 
10MHz:20mV 
Two-gun, twin beam 

$654.00 

(Duty Paid) 


PM 3231 
15MHz: lOmV 
Two-gun, delay lines 

$898.00 

(Duty Paid) 


Value Engineering is a Philips ’Scope 


PHILIPS 



test and 

measuring instruments 
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EDITORIAL 

VIEWPOINT 

by Neville Williams 


Basically new approach 


EDITOR 
Neville Williams 
M.I.R.E.E. (Aust.) 
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One of the characteristics of a technically inclined person is a highly 
developed sense of curiosity. Let a new gadget come into the house or labora¬ 
tory and, in very short order, he will have the back off to see what makes it 
tick! To such a person, there are few things more frustrating than a 
metal box, sprouting terminals or wires— and sealed with pitch. More than 
once I have seen serviceable “black boxes” wrecked, for no other purpose 
than to discover what was inside them! 

It is not surprising, therefore, that many enthusiasts find modern in¬ 
tegrated circuits exasperating in the extreme. One is expected to buy them, 
like so many stylised, plastic insects, and to solder them into a printed wiring 
board which is only slightly less enigmatic. The finished module may or may 
not function, when power is applied but, looking at it, one would never know 
the difference! 

Hence the request we have had from some readers: “Please give us 
diagrams which show in full the internal circuitry of the ICs. We want to 
work out what goes on. It is most exasperating to find so many modern 
circuits with leads connecting to plain triangles and rectangles.” 

Exasperating or not, there is really not much choice in the matter. With 
little restraint on the complexity, or the number of circuit elements which can 
be squeezed n to a chip, many present-day ICs would require best part of a 
page on their own to depict their contents, using normal circuit drawing 
techniques. Assemble several ICs into one piece of equipment and it 
becomes virtually impossible to depict each separate circuit element. And 
even if a draughtsman did successfully tackle this Herculean task, the job 
of analysing the result would be one that few indeed would tackle. 

And who would possibly want to use such a drawing as the basis for 
constructing a duplicate unit? Even the most devoted circuit fan would be 
dismayed. 

A few decades back, we gave up making our own batteries, condensers 
and coils to concentrate on building rather more sophisticated equipment, 
using prefabricated components. Later on, we exchanged terminals, lugs and 
leads, for printed wiring boards. The present challenge is to cease thinking 
about individual circuit elements and to concentrate on doing more 
enterprising things with tiny, prefabricated circuit sub-assemblies. 

More enterprising? Yes, more enterprising! The new generation of engi¬ 
neers and enthusiasts — and those who have adapted to the “systems” ap¬ 
proach—are producing equipment which would hitherto have been quite 
prohibitive. Yet, looking at this very complicated equipment, one is 
tempted to say: “There is nothing in it”. 


ON SALE 


On the cover 


THE 

FIRST MONDAY 
OF EACH MONTH 


To keep up with the escalating requirements of high fidelity enthusiasts, the 
world around, manufacturers of disc-playing equipment have to work to ever- 
more-exacting standards for turntable, pickup and cartridge performance. This 
picture from the Empire Scientific Corporation shows their new 598 Troubadour 
turntable , complete with arm, undergoing test. (In Australia, Recorded Music 
Salon, Melbourne.) 
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the largest HI-FI showroom in Australia. 


Make your own Hi-Fi Furniture with 








INSTROL quality CABINETS 

AVAILABLE IN EASY-TO-ASSEMBLE KITS OF PARTS 



INSTROL "MODERNE" SETTING 

A beautifully clean line 3-piece setting which creates a 
tremendously imposing room effect. The acoustically de¬ 
signed, matching speaker enclosures are suited to most good 
quality speaker systems. To render it safe from tiny fingers, 
a drop-down panel conceafs the amplifier when not in use. 
This panel, and the three doors close on magnetic catches. 
Door knobs are recessed fingergrip type. 


Outside dimension: 53in L, I6in D. 
25in H. 

Inside dimension: Amplifier 17in x 
8in. 

Player 18in x 14iin. 

Tape 16in x 14iin. 

Record storage 13|in high. 
Speaker Enclosure: 25in H, 18iin 
W, 16in D. 


Cabinet kit (maple) $83 
Cabinet kit (teak) $93 
Enclosure kit (maple) $28 
Enclosure kit (teak) $29 




MODEL 600 CABINET 

An attractive cabinet featuring player compartment with 
hinged lid, amplifier shelf and record storage compartment 
(or tape recorder compartment). Outside dimensions (with 
castors): 34in high, 2Hin wide, 17in deep. Player compartment 
(inside): 20in x 15iin x 53in. Shelf width inside 20in. Inside 
height of complete lower section, before shelf is fitted, 202in, 
plus 3in clearance below player shelf. Removable back sup¬ 
plied. Doors are fitted with recessed fingergrip knobs. 


Kit of Parts (maple).$36.00 

Kit of Parts (teak) .$46.00 


RECORD STORAGE CABINETS 

There are 3 record storage cabinets in the Instrol range, two of which 
are illustrated here. Model No. 1 is a neat unit housing up to 100 records. 
Models 2 and 3 are larger units. These cabinets are beautifully designed with 
free running sliding doors on plastic runners. The backs are veneered. 

Specifications (without legs). Model No. 1: 233in long, 14|in wide, 143in 
high. Model No. 2: 35iin long, 153in wide, 143in high. Model No. 3: 154in long, 
15|in wide, 14£in high. The 4iin legs may be replaced with a base, at no extra 
cost. 

R.S. No. 1 Kit (maple . $23.00 R.S. No. 2 Kit (teak) . . $41.00 

R.S. No. 1 Kit (teak) . . $29.00 R.S. No. 3 Kit (maple) . . . $37.00 

R.S. No. 2 Kit (maple) . . . $31.00 R.S. No. 3 Kit (teak).$47.00 


I 


HI-FI EQUIPMENT 

Yes, we carry a large range of imported loudspeakers, 
players, amplifiers and tape recorders, as well as 
Australian equipment. Please state your requirements and 
we will gladly quote. All well known brands are stocked, 
including the following: 

A.D.C., Aiwa, Akai, B.S.R., Decca, Dual, Elac, Garrard, 
Goldring, Goodmans, Instrol, J.B.L,, J.H., Kenwood, Leak, 
Magnavox, Ortofon, Philips, Rola, S.M.E., Sansui, Shure, 
Silcron, Sony, Standard, Tandberg, Watts, Wharfedale. 
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ASK FOR OUR FREE HI-FI BROCHURES AND 
CATALOGUE. 

Send in the coupon on the opposite page, ticking the squar 
marked Instrol Hi-Fi. 



















































CENTRE 


91 a 'ntxkSt.ODetween King & MarketSt.) 


SP c<,K ®Lur cS 


l* 


c\° s 


Instrol Centre has the 

LARGEST RANGE 

of Speaker Enclosures 
Available in both 

KIT FORM & BUILT 


MINI 

Cabinet 141” by 
8 1/8” x 8*”. 

Baffle is cut for 
Magnavox 6” plus 
3” plus port. 



Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple.$13.50 

Built—teak.$15.50 


point FOUR 

Cabinet 144” x 8 1/8” x 81". Baffle 
is cut for Philips 61” plus Magnavox 
3” Playmaster design. 


Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple.$14.50 

Built—teak.$16.50 


BOOKSHELF 

Cabinet 191” x 11T x 6 1/8”. Baffle 
is cut for Magnavox 6” plus 5”. Play- 
master design. 


Kit of Parts—maple.$11.00 

Kit of Parts—teak.$12.00 

Built—walnut, maple.$20.50 

Built—teak.$21.50 


ONE POINT THREE 

Completely sealed enclosure, of Play- 
master design, 22” x 12” x 101”. 
Baffle cut for 8” plus 3”. 


Kit of Parts—maple.$19.00 

Kit of Parts—teak.$21.00 

Built—walnut, maple.$30.50 

Built—teak.$32.50 


8" SLIMLINE 

Cabinet 251” x 
14” x 5 7/8”. Dis¬ 
tributed Port de¬ 
sign. Baffle cut 
for one 8” 
speaker. 



Kit of Parts—maple.$13.00 

Kit of Parts—teak.$14.00 

Built—walnut, maple.$23.50 

Built—teak.$24.50 


10/12 SLIMLINE 

Cabinet 271” x 171” x 7”. Distributed 
Port design. Cut for either 12”, 10” 
or 8” speaker. 

Kit of Parts—maple.$16.00 

Kit of Parts—teak.$17.00 

Built—walnut, maple.$27.00 

Built—teak.$29.00 


8” D.P. 

Distributed Port, cabinet 231” x 11” 
x 101”. Cut for one 8” speaker. 


Kit of Parts—maple.$18.00 

Kit of Parts—teak.$19.00 

Built—walnut, maple.$31.00 

Built—teak.$33.00 


10/12 D.P. 

Cabinet 30” x 18” x 12” (3 cu ft). 
Distributed Port design. Cut for either 
a 10” or a 12” speaker. 


Kit of Parts—maple.$30.00 

Kit of Parts—teak.$32.00 

Built—walnut, maple.$47.50 

Built—teak.$49.50 


All kits and enclosures are complete 
in every detail, and include all grille 
cloth and acoustic wadding (inner- 
bond). 

The baffle boards on the speaker 
enclosures outlined below are cut as 
outlined for each enclosure. However, 
baffle boards can be cut for your own 
requirements for an additional $1.00. 


2 cu V !t N C T J VLWWm X 

10”. Cut for either one 8” or one 10” 


speaker. 

Kit of Parts—maple.$23.00 

Kit of Parts—teak.$25.00 

Built—walnut, maple.$37.00 

Built—teak.$39.00 


MODERNE 

Vented enclosure 
25” x 18±” x 16”. 
Baffle cut as re¬ 
quested. 


Kit of Parts—maple.$28.00 

Kit of Parts—teak.$29.00 

Built—walnut, maple.$49.00 

Built—teak.$50.00 



OTHER ENCLOSURES 

Instrol have a complete range of enclo¬ 
sures, the above-mentioned being a 
selection of the more popular ones. 
If one of the above does not suit your 
requirements, send in for our free 
speaker enclosure leaflet. (Models to 
suit Wharfedale and Peerless avail¬ 
able.) 


INSTROL 

HI-FI CENTRE 

91 a York St.(betUeen King & MarketSt.) 

SYDNEY, 2000 

(opposite Rank Xerox Building) 

Phone 29-4258 


for descriptive leaflet post coupon 


Please include postage stamp. 

Name-......-...- 

Address- 

_Postcode 

□ Instrol Cabinets 

n Player Stands and Covers 
D Hi-Fi Equipment 

□ Speaker Enclosures 
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Model 500 with ceramic cartridge . . . $103 
Model 500 with 800H Magnetic cartridge ... $114 
Model 600 with CI/ST4 cartridge ... $114 
Model 600 with 800H Magnetic cartridge ... $125 


The only triple tested 
total turntables. BSR McDonald, 


Every BSR McDonald automatic turntable is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That’s why BSR service calls are the lowest in the 


industry - and perhaps that also explains why BSR 
sells more turntables than anyone else in the world. 

The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 


Features such as 

• Dynamic anti-skate control applies 
continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 
to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record is played. 

• Dynamically balanced 4-pole 


1 

1 

l 


VERNIER 

MICROMETER 

DYNAMIC 

ADJUSTABLE 

STYLUS PRESSURE 

ANTI*SKATE 

COUNTERWEIGHT 

ADJUSTER 

CONTROL 



induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

Tubular aluminium tone arm is 
perfectly counter-balanced both 
horizontally and vertically. 
Resiliently mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

Tone arm is jam-proof even if it is 
held during the cycling operation. 
Clip-in cartridge holder, provides 
universal mounting and quick 
change. (Optional). 



BSR A’Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 


Wholesale Distributors Goldring Engineering (A’Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSRPI04 
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NEW FROM BSR 

SC5M,SC5H 


Stereo cartridges 


The SC5M Stereo Ceramic medium output 
Cartridge is the first of the new BSR SC 
range, and the first BSR Cartridge to 
incorporate a de-coupled stylus arm 
which results in a smoother and increased 
frequency response. DVery high compliance. 

□ Flip-over de-coupled stylus. □ Excellent 
separation and frequency response throughout 
the audible frequency range. □ Plays all stereo 
and mono LP and 78 r.p.m. records. 


TECHNICAL DATA SC5M 


SC5H 


Output at I Kc/s. 1.0 cm/sec 
(using Decca Record SXL 2057) 
Horizontal Compliance 
Vertical Compliance 
Test Temperature 
Recommended Loading 
Equivalent Capacity per Channel 
Channel Separation at I Kc/s 
Channel Difference 
Recommended Stylus Pressure 
Colour 


1 10 mV ± 2 dB 

6.3 x I0"“ 6 cm/dyne ± 20% 
3.0 x I O' -6 cm/dyne ± 20% 
20° C—68° F 

2 M O 100 pF 

1.000 pF (Nominal) 

Greater than 15 dB 
Less than 3 dB 
2-6 Grammes 
Graphite Blue 


190 mV ± 2 dB 

1.95 x I0- 6 cm/dyne ± 20% 

1.25 x I0” 6 cm/dyne ± 20% 

20° C—68° F 

2 M O 100 pF 

1.000 pF 

Greater than 15 dB 
Less than 3 dB 
5-7 Grammes 
Graphite Blue 
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BSR (A 1 ASIA) PTY LTD 
SOUTHERN SECTION INDUSTRIAL ESTATE 
ST MARYS NSW 
TELEPHONES 623-0375 623-0376 


G 


GOLDRING ENGINEERING (A’ASIA) PTY LTD 
443 KENT STREET SYDNEY NSW 
OFFICES IN ALL CAPITAL CITIES 
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Streamling Your Stereo S 
with KENWOOD’S TT-IO 




MOOf TAPE mow it 


TAPE DECK 

TT-IO 


HEAD PHONE 

HS-3 


ISO-WATT SOLID STA 

KA-6000 
























KENWOOD has the answer to 
the flaws that have bugged your 
stereo system. It’s the “total 
circuit stereo system”-which 
means KENWOOD has exactly 
the right stereo instrument for 
that weak spot in your stereo 
system. The TT-10 tape deck 
is an ideal remedy. It fully mini¬ 
mizes recording and playback 
“Hiss" distortion while halting 
usual low frequency hum mod¬ 
ulation. This 3-head deck has 
three tape speeds-7-1/2 ips and 
3-3/4 ips for Hi-Fi recordings 
and 1-7/8 ips for speech record¬ 
ings. The KL-880 4-way, 5- 
speaker system has a 15-inch 
free-edge woofer, a 5-inch cone 
type midrange, horn type high 
midrange squawkers with two 
tweeters. The HS-3 head phone 
also offers pure-tone clarity. 
The KA-6000 amplifier is a dy¬ 
namic 180-watt model able to 
drive even low efficiency speak¬ 
ers. Separately, as new mem¬ 
bers of your stereo system, or 
in a combined unit these KEN¬ 
WOOD instruments provide “to¬ 
tal circuit stereo system" per¬ 
formance. 


the sound approach to quality 

© KENWOOD 

TRIOEUECTKOrSTICS, INC, 

6-5, 1-CHOME, SHIBUYA. SHIBUYA-KU, TOKYO, JAPAN. 

Sole Agent in Australia: Jacoby, Mitchell & Co., Pty., 
Ltd.: Head Office; 469-475 Kent Street, Sydney Tel: 26-2651 
Melbourne; 15 Abbotsford Street Tel: 30-2491 Brisbane; 

56 Edward Street Tel: 2-6467 Adelaide; 652 South Road, 
GlandoreTel: 53-6117 Perth; Jayem Electronics, 252 William 
Street Tel: 288102 Tasmania? K.W. McCulloch Pty., Ltd.. 

57 George Street, Lounceston Tel: 25-322 Newcastle; 
Edmunds Moir & Co., Pty., Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealqnd: JOHN GILBERT & CO., Tasman 
Buildings, Anzac Ave., Auckland, C.l. 



30 -WATT 

FET SOLID STATE AM/FM STEREO 
RECEIVER TK-20U 

* F.E.T. (Field Efleet Transistor) 3-Gang Tuning 
Condenser frontend for superior sensitivity, im¬ 
age rejection and cross modulation ratio. 

* Dimensions: 

14-1/16’’(W), 4-3/4”(H), 11-1/4”(D) 
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40 -WATT 

SOLID STATE STEREO AMPLIFIER 

TK-1SOU 

* 5 pairs of input terminals for MAG, AUX 1, AUX 
2, TAPE REC and TAPE PLAY, 

* Damping factor: 40 (at 16ohms), 

20 (at 8 ohms) 

* Dimensions: 

10-1/4”(W), 4-l/8”(H), 9-3/8’’(D) 


.o ....—*»•>■—- <•) 


60-WATT 

SOLID STATE STEREO AMPLIFIER 

TK-260U 

* 2 sets of stereo speaker terminals and front 
panel speaker selector switch. 

* Dimensions: 

13”(W), 4-l/8’’(H), 9-15/16”(D) 


Ask for a catalogue or demonstration by your 
nearest dealer. 


To: Jacoby Mitchell & Co.,Pty.,Ltd. EA 

469-475 Kent St., Sydney. 

Send me information on KENWOOR 
RECEIVERS, AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME:AGE: 


ADDRESS: 


































ELECTRONICS PICTORIAL 


Television X-ray system 

A triple-purpose television X-ray de¬ 
vice for probing deep inside the body 
was demonstrated recently at Leeds 
University in England. The screen in¬ 
corporates simultaneous displays: the 
organ under examination, heart beats 
and blood pressure. In this case the 
probe shows a picture of the heart in 
the centre; the top wavy line shows the 
heart rhythm; and the bottom line 
gives the blood pressure. In the picture 
with the device are the three men in¬ 
volved in its development: (from left to 
right) Mr Frederick Clarke and Mr 
David Craven, from the Leeds Univer¬ 
sity Electronics Department, and Dr 
Philip Keates, Consultant Radiologist 
at Leeds Infirmary. The prototype cost 
less than $4,000. 




Miniature reference cell 

Muirhead Ltd, in the UK, has in¬ 
troduced a robust miniature refer¬ 
ence cell which can be soldered into 
a printed wiring board with the 
same ease as a resistor. Specially 
developed to meet the needs of 
manufacturers of high precision 
measuring equipment, the new cell 
offers high reliability with complete 
portability. Known as the K-391-A, 
the cell measures only 70mm x 
11mm and includes a thermal shield 
to obviate the need for elaborate 
precautions against thermal 
gradients caused by local heat 
sources. The EMF manufacturing 
tolerance is 1.0190 to 1.0193V at 25 
degrees C. Each cell is supplied with 
a test certificate stating its EMF to 
the nearest lOuV. 


Microwave link for Iranian pipeline 

Iran will have a fully automatic pipeline with the installation of a 700- 
mile microwave link. The link will cross two major mountain ranges (one of 
them 12,000ft high) and some extremely rugged and isolated terrain. It will 
carry speech, teleprinter, and telemetry data on the pipeline. It will also 
control the eight compressor stations that maintain operating pressure for 
the 16,000 million cubic feet of gas per day the pipeline can carry. 
Information from sensors in the pipeline will be displayed at a central 
control room near Tehran. For maximum reliability, the equipment uses all 
solid-state circuitry, and repeater station equipment is buried in contain¬ 
ers to maintain constant temperatures. The picure shows one of the towers 
fitted with two antennas encased in radomes to protect them from ice and 
snow. 
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Qantas voice/data link 

Qantas, in co-operation with the PMG’s De¬ 
partment and OTC. has successfully tested a 
system for combining normal voice commu¬ 
nication with the transmission of computer 
data, using the Indian Ocean communications 
satellite for transmissions between Sydney and 
London. Overseas tests suggested that it might 
be possible to take the middle frequencies out 
of a voice channel and use them for data trans¬ 
mission without major deterioration of either 
the voice transmission or errors in the comput¬ 
er data. The Qantas tests have proved the feasi¬ 
bility of the system. Introduction of the system 
is expected to save Qantas a considerable sum 
on leasing communications lines. Our picture 
shows Mr J. N. Delaney (left) and Mr M. H. 
Meyers testing the quality of a combined 
voice/data transmission between Sydney and 
London. 





US data translators for Japan 

Five banks in Tokyo and Osaka, Japan, will install computer 
output microfilming recorders to translate computer data into read¬ 
able texts at speech up to 30,000 lines per minute. The thumbnail- 
size character matrix (shown greatly enlarged in the photograph) 
contains Japanese Kana characters and is used in the recorders sold 
to Nissho Electronics Corporation, of Tokyo, for the bank in¬ 
stallations. Secretary Jan Katayama points out the symbols for the 
yen and the dollar in the enlarged matrix. The recorders were 
manufactured by a subsidiary of General Dynamics, Stromberg Da- 
tagraphix, San Diego, California, USA. 


Nuclear pacemakers 


N u c 1 e a r-powered heart 
pacemakers, similar to the one 
in the photograph, have been 
successfully implanted in two 
patients at the National 
Hospital in London, 

The power source of 
pacemaker is 180mg of 
nium 238 producing 
which is then converted 
electricity. 

Scientists at the Atomic Energy Research Establishment at 
Harwell developed the miniature nuclear battery that will power the 
pacemaker for about 10 years compared with the usual two years 
using chemically-powered pacemakers. Minute rhythmic electrical 
pulses, generated in the pacemaker, maintain the heartbeat of 
patients suffering from heartblock. The nuclear battery is not yet in 
commercial production. 


Ultra high voltage laboratory 

The north English engineering company, 
Reyrolle Parsons Ltd, recently officially 
opened a new ultra high voltage facility at 
its engineering works at Hebbum, County 
Durham. The facility has been named the 
Clothier Ultra High Voltage Laboratory, 
after Henry Clothier who was a leading 
authority on electrical engineering in Britain 
during his lifetime (1872-1938). In the fore¬ 
ground of this external view of the facility 
are a number of insulators which form part 
of a field of electrical switchgear adjacent 
to the laboratory. 

There are five major items of test equip¬ 
ment installed in the laboratory: a 2MV test 
transformer rising to a height of 60ft above 
floor level; a 4MV capacitive voltage divi¬ 
der, 49ft high, used for measuring high ten¬ 
sion voltages; a 4MV impulse generator; an 
oil-filled test tank; and a 1.2MV standard 
capacitor. Reyrolle Parsons claims that the 
facility is one of the finest of this type in 
the world, and that it will enable the 
company to increase its exports of research 
equipment. The company is already one of 
Britain’s major exporters of this type of 
equipment. 
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TALKING 
TO THE 
COMPUTER 


Computer scientists predict that one day 
machines will be able to recognise 
and respond to spoken commands. As a first 
step in attaining this ultimate goal, a 
number of research groups in Britain are 
tackling the initial problem— 
word recognition by machines. 

By Ernest Lenaerts 

Project Manager, Computing Research Centre 
International Computers Ltd., London 


iiuiiiiiiiUHiiiiiiiiiiiiiiiiuiiiiitiiiiiuiiiniititiiiiuiuiiiiiiiiiiHiiiuuiiitMUMiiiiiiiitiuiiiumiiiitiiiiiiiifuiiiiiiiiiimHiMmimHiiiiiiiHiiiuiimiiuimiiiuiiiiiiiiiiiiiiii 


Over the past few years the relationship between man 
and computers has changed. The bulk of the work done by 
computers is still the same but many new applications call 
for a more intimate relationship between the user and the 
machine. This is reflected in the current use of the term 
“conversational computing,” which means that a user may 
communicate with the computer by question and answer 
techniques, not only to solve a particular problem but also 
to find the best method for solving it. 

The medium used for interchange between man and 
machine, however, has not changed drastically. Input relies 
essentially upon manual dexterity, whether this is applied to 
a keyboard or to a light-pen. Output almost always depends 
on visual presentation, sometimes in printed words or 
figures, sometimes as a visual display of text or pictures. 
For thousands of years man has used speech to commu¬ 
nicate with his fellows, but although many attempts have 
been made to develop machines that will repond to speci¬ 
fic spoken words, the use of speech for man-machine 
communication still seems to be a long way off. 

There are several good reasons for this. If we examine 
the way information is conveyed from one man to another, 
using speech, we find that many subtle conventions and aids 
are used to increase and supplement the simple meaning of 
the words. Face to face, the conversation depends consider¬ 
ably upon facial expressions and gestures. Even in a tele¬ 
phone conversation, grunts and other encouraging noises 
play an important part in making the contact intelligible. 
Again, in spoken conversation we listen to and understand 
the meaning of sentences, rather than the words that make 
them up, and the same sentence may be a statement or a 
question, depending upon the pitch of the voice. 

It is against this background that a number of groups of 
workers are tackling the problem of machine speech recog¬ 
nition, knowing that the first stage of identifying individual 
spoken words, difficult as it is, is but a small step towards 
the time when speech as used in human conversation be¬ 
comes an accepted means of communication between man 
and machine. 

Having set the scene in rather pessimistic terms I can 
now describe the work going on in research laboratories of 
ICL where a very small group is working in an atmosphere 
of considerable optimism on this very task. 

Assuming that it will be possible at some future time 
for a machine to identify isolated words spoken by any 
individual who does not suffer from a speech defect, how 
will this new facility be used in a computer complex? 
There are likely to be two main uses — for control 
purposes, and for data input. 

Consider an operator using a visual 
display in a “question and answer” 
type exercise with a computer. The 
ability to call up different displays or 
modifications to one display by merely 
speaking selected words is clearly more 
practical than having to turn away to a 
keyboard to achieve the same effect. 

Similarly, in many process-control 
situations, an operator may be Obliged 
to keep his eyes glued to a conveyer 
belt or the material being processed, or 
the process may depend upon him 
using his hands to operate controls. His 
speech provides a new means of con¬ 
trolling one aspect of a process while 
his hands control another. 

Data input to a computer is usually 
considered to be a keyboard operation. 
Accuracy is believed to be vital, and so 
a checking procedure is incorporated in 
what can then become a fairly complex 
data-preparation process. But there is 
good reason to suppose that speech can 
provide a useful data input method that 
will either compete with conventional 
input processes or offer advantages that 
cannot be achieved by other means. 

This article first published in "New 
Scientist." 

tHiiiuiiimuiimuuuiimiimimiiiiiiitiiiiiimiiiiiiutnmiitiiitttiiuiiufiiiiiiHiiimii 

The author (rear left), with two 
colleagues , experiment with the 
ICL speech recogniser appara¬ 
tus discussed in this article . 
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First consider the question of accuracy. 
Since speech input is unique, in that 
the originator of the data is providing 
the input in real time, the facilities for 
checking and correcting errors are also 
unique. Assuming that the computer is 
able to respond either in synthetic 
speech or by other means, it can assure 
the speaker that his message has been 
interpreted correctly. If there is an 
error, the speaker can take steps to cor¬ 
rect the message before it is passed 
from a buffer store to the computer. 
Speech input is expected to provide ac¬ 
curacies at least equal to any other 
data-input process. 

Speech input, however, is likely to be 
slower than other methods for some 
time. Since the first word recognition 
systems are likely to have a com¬ 
paratively small vocabulary, perhaps 
not more than 50 words, they are not 
likely to be able to compete with the 
speed of using a keyboard of 50 keys, 
since there will be a one-to-one rela¬ 
tionship of words and keys. However, 
the period of training for a speech 
operator is likely to be shorter than that 
of a keyboard operator. 

When vocabularies of 100 words or 
more become available, a speech 
system begins to have an advantage 
since one spoken word becomes equiva¬ 
lent to operating two or more keys. 

The ultimate advantage of speech as 
a data input will be realised when one 
can speak directly to the computer on 
an ordinary telephone. Without any 
equipment other than the telephone 
hand-set available in any office, hotel 
bedroom, or street corner, a salesman 
will be able to send data direct to the 
computer as part of his daily routine. 

Inquiries relating to availability of 
parts, delivery dates and similar 
information can be dealt with by the 
computer, and in a properly organised 
system the information provided can be 
expected to be up to date and less sus¬ 
ceptible to human error. 

For the telephone to be used as a 
means of communication between Man 
and Machine, it is of course necessary 
for the machine to be able to speak. 
Most of us are familiar with machine 
speech in the form of automatic tele¬ 
phone-answering systems, but the com¬ 
puter will have to compose different 
sentences or groups of words for many 
different sets of circumstances. 


iiuiiiiiiHiiiHiiiiiHiiiiiiiiMiiiiMiiiiiiitiiniiiitiiiiitiiMtiiiiiiiiiiitiMiitiiintiiiiiiiMtiuiiiiiiMmuiiiiiiiuiiiimmituiitiHmiiimiitimiiHmiiiiiiiiiiiiimmiitiiiintiiiKii 

Speaker 1 Speaker 2 Speaker 3 Speaker 4 

Male Female Female Male 


Nought 


Oh 

One 


Figure 2. Analysed 
features from the 
speech of four 
people—two male 
and two female — 
saying the same 
sequence of 20 
words . A rising 
line represents a 
voiced sound , a 
falling line an un¬ 
voiced sound , and 
a horizontal line a 
silence preceding a 
plosive. The short Check 
vertical line repre- Ri ght 
sents a sharp tran¬ 
sient, as in the Wron s 

SOUnd Of “f\ yes 

No 

Again 

Stop 

Halt 


Seven 

Eight 

Nine 
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If speech is to be used as a computer 
medium, we shall have to perfect both 
.he basic word recogniser and a speech- 
response system, and we shall have to 
study the requirements of a complete 
system that will permit someone to 
speak to the machine and satisfy him¬ 
self that his message has been correctly 
received. 

Clearly the first requirement is for 
an automatic word recogniser. We need 
equipment which will accept the output 
from a microphone or a telephone line 
and reliably identify words — in¬ 
cluding the numerals — of a limited 
vocabulary. This vocabulary must also 
include a few control words which have 
a very high probability of being recog¬ 
nised correctly and a very low proba¬ 
bility of being confused with other 
vocabulary words. 

We have approached this task by 


Figure 1. The block diagram of the speech analyser . 
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Voiced sound 
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Clockj - 
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Silence 

indicator 


First - formanf 
filter and rimer 


Formant 

classifier 


Second formant 
filter and timer 


Formant 

classifier 


Read 

register 


> To 

j computer 


analysing speech waveforms and asking 
which features of these waveforms are 
invariable from one speaker to another 
when they speak the same word. A 
study of the human auditory process 
has been helpful, as it appears that the 
most important features are those 
which relate to the geometry of the 
speakers’ vocal cavities, and in particu¬ 
lar to the changes which occur when 
the word is being spoken. 

When we “half hear’* a word and 
then try to identify it, almost uncon¬ 
sciously we try to produce the sound as 
we heard it, and then deduce from our 
own tongue and lip movements what 
the speaker really said. Some workers 
have gone even further and suggest 
that human beings identify speech 
sounds almost completely by an imita¬ 
tive process. 

We know that there is a good deal 
more information in the speech wave¬ 
form than is necessary to identify the 
words. A computer receiving speech 
input is not (at this stage) interested in 
the age or sex of the speaker, or even 
if he is angry or pleased. We see, there¬ 
fore, that the extraction of features 
must be selective if it is to be econom¬ 
ic. 

On the other hand, although at this 
stage we are concerned with recogni¬ 
sing only a small vocabulary, it would 
be false economy to take short cuts 
that could prevent later extensions. 
Basically, What we have to do is identi¬ 
fy particular features in the speech 
waveforms and then to identify the 
words spoken as a particular sequence 
of features. 

The approach allows the word-recog¬ 
nition task to be split into two stages: 
first, to decide what the important 
features are and to build equipment 
which will isolate and identify them; 
and second, to provide separate equip¬ 
ment to identify words from the 
sequences of extracted features. 
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Range of Cartridges 

now available, covers all the 
requirements for record reproduction 

There's a Shure high-trackability 
cartridge to suit every individual 
taste. The model of your choice is 
available from your dealer now. 

The new Shure M90 and M70 
series feature the latest 
"Snap-in" type mounting bracket 



New clip on easy-mount design cuts cartridge mounting 
lime in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

CARTRIDGES WITH ELLIPTICAL STYLI R.R.P.* 


Type 

IE-EP 


for |-l* grams tracking 
for |-l* grams tracking 
for l*-3 grams tracking 
for l*-3 grams tracking 
for |-2 grams tracking 
for IJ-4 grams tracking 

CARTRIDGES WITH SPHERICAL STYLI 


• VI5 

• M.9II 

• M93E-EP 

• M7IEB-EP 

• M55E-EP 

• 44E-EP 


VI5 Type 
M7I-6-EP 
M7IC-EP 
M73G-EP 
M44-5-EP 
M44-7-EP 


1-7 for fl* 
for I *-3 
for 3-5 
for 1-1* 
for j-l| 
for I *-3 


grams tracking 
grams tracking 
grams tracking 
grams tracking 
grams tracking 
grams tracking 


s 

87.50 
45.00 
37.00 
28.00 

27.50 
24.00 


87.50 

19.50 
18.00 
19.50 
18.90 
18.00 


* Recommended Retail Price 

NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED 
For further Information contact your Dealer or 


AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET. SYDNEY. 2000. TKI.EI'IIONK 29 0731 


In our view, the first stage of this 
work is by far the most important, 
since right decisions now can make the 
second stage so much simpler. 

To describe the features that are 
now being extracted and identified, 1 
need to first say something about the 
nature of speech sounds. These are 
generally of two classes. The first origi¬ 
nates in the “voice box/’ or glottis, and 
is caused by forcing air through two 
muscular flaps situated behind the 
“Adam’s apple.” This generates a se¬ 
quence of little air pulses whose repeti¬ 
tion rate may vary, according to the 
tension on these flaps and the air 
pressure from the lungs, from 50Hz in 
the case of a male bass to 1000Hz at 
the top of the soprano’s range. In 
speech the frequency of these pulses is 
between 90 and 300Hz and is generally 
higher in the case of children and fe¬ 
males than adult males. These air 
pulses produce resonances, referred to 
as formants, in the vocal cavities. 
These will differ slightly depending 
upon the shape of the mouth, and the 
position of the tongue and soft palate. 
Speech sounds which are based on glot¬ 
tal pulses are termed voiced sounds. 

The second class of speech sounds is 
termed unvoiced, and is created simply 
by forcing air through restricted pas¬ 
sages, as when we say /sh/ and /f/. 
Sometimes we completely block the air 
flow before an unvoiced or voiced 
sound and produce what are called plo- 
sivesi, such as /t/ and /g/. 

We can isolate and identify features 
that are useful in speech recognition by 
separating the speech waveform into 
frequency bands and identifying 
changes that occur with time. Changes 
in relationship between features during 
the word waveform are also important. 
A typical feature is the relationship 
between voiced and unvoiced sounds, 
taken together with the short silences 
that occur before plosives. Thus in 
the word six, the sound starts un¬ 
voiced (/s/), changes to voiced (/i/), 
after which a short silence precedes the 
unvoiced sound of /x/. 

Other features relate to the voiced 
sounds and it is useful to be able to 
identify the resonances of formants 
that occur in the vowels. There are 
usually two main formants, desig¬ 
nated FI and F2. These are due to 
resonances in the complete vocal cavity 
and the mouth cavity respectively. 
Changes in the formant valbes and the 
relationship between the formants are 
more informative than the absolute 
values themselves. This is not surpris¬ 
ing when we realise that the common 
feature between a man and a child say¬ 
ing the same word is riot the size or 
shape of their vocal cavities so much as 
the changes that occur when they 
speak. 

The work of choosing significant 
speech features is useful only if the re¬ 
sults can be applied generally. It is 
wasteful to build a circuit to identify 
Tom’s spoken “one” if it will not also 
recognise Mary’s “one.” To this must be 
added the complication that the time 
duration of the same word spoken by 
different people, or by the same person 
at different times, may vary by a factor 
of more than two. 

This means that a good deal of work 
has to be done collecting speech sam¬ 
ples from a large number of people in 
order to observe the effect of different 
feature-extracting processes upon them. 
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When these samples have been collect¬ 
ed and processed the results must be 
assessed carefully by checking not only 
that the same features have been recog¬ 
nised in all samples of the same word 
but also that different words produce 
sufficiently distinctive feature sequences 
for them to be identified correctly. 

Clearly, success is not achieved at 
the first attempt and the feature- 
detection circuits have to be improved 
as a result of each processing of the 
speech samples The computer itself can 
be used to assess these results and to 
suggest what variations and changes 
need to be made in order to improve 
the reliability of the word-recognition 
process. Figure 1 indicates the logical 
circuits necessary in processing the 
speech waveform before passing 
features to the computer in digital 
form. 

Fortunately, our speech-recognition 
project is proceeding alongside a sister 
research project which deals with meth¬ 
ods of presenting complex information 
visually. Co-operation between the two 
teams has produced a practical method 
of comparing results from a large num¬ 
ber of speech samples as graphic dis¬ 
plays on a cathode-rav tube. Naturally 
one has to understand the presentation 
code in order to assess the results, but 
figure 2 shows a visual presentation of 
features extracted from four speakers 
— two male, two female — speaking 
the same sequence of 20 words. The 
features represented are the voiced, un¬ 
voiced, and silent parts of each speech 
sample. A rising line indicates a voiced 
sound, a falling line an unvoiced 
sound, and a horizontal line a short 
silence preceding a plosive. The length 
of each line gives the duration of the 
sound (or silence). When a sharp tran¬ 
sient, as in /t/, is recognised, it is 
represented by a short vertical line. 

These results emphasise a fact that 
has been known for some time — that 
the simple English numerals are cer¬ 
tainly not simple to separate by simple 
speech recognition circuits. If we take 
the voiced/unvoiced/silence feature 
(i.e., the energy column) we see that 
zero oh, one, nine, wrong and no all 
have almost the same forms. Similarly, 
two, three, four, five are alike. Fortu¬ 
nately features derived from vowel for¬ 
mants give additional information from 
which the different words may be 
identified. 

In some cases the voiced/unvoiced 
feature illustrated gives an easily iden¬ 
tifiable pattern (e.g.. six and yes). 



Bell Laboratories engineers have taught a computer to con¬ 
vert printed English text into synthetic speech. 


Speech researchers over the past 
decade have tried many methods for 
producing synthetic speech. These 
methods have all required human 
translation of each message into special 
machine terms. Now Bell scientists can 
produce “nearly natural” sounding 
synthetic speech directly and automati¬ 
cally from ordinary English text. 

Recent experiments take advantage 
of an improved understanding of 
speech patterns — the way people real¬ 
ly use their language and tailor it to 
match their intended meaning. Bell 
researchers gave the computer math¬ 
ematical approximations to the shapes 
and motions the human vocal tract as¬ 
sumes when uttering common sounds 
and sound sequences. They pro¬ 
grammed the computer with a basic 
dictionary of word categories and defi¬ 
nitions in digital form. Then they ap¬ 
proximated, for computer storage, the 
complex rules of timing, pitch, and 
stress which people use naturally in 
everyday conversation. 

In the experiments, passages are 
typed and sent to the computer from a 
teletypewriter. The computer analyses 
the sentence, assigns stress and timing 
of each word, and finds a phonetic 
description of each word from a dic¬ 
tionary stored in the computer 


memory. Mathematical descriptions of 
vocal-tract motions are computed. 
These descriptions are used to generate 
electrical speech signals which may be 
heard over a loudspeaker or a tele¬ 
phone. The typed sentence also can be 
stored in the computer for later use. 

The new system may some day be 
useful for automatic information ser¬ 
vices having extensive vocabularies — 
much larger than those of present 
systems which rely on the play-back of 
prerecorded magnetic tape. 

An oscilloscope connected to the 
computer produces a line drawing of 
the model vocal tract, and displays the 
change in position of the throat, jaw, 
tongue, and lips as different sounds are 
produced. The oscilloscope display, 
though unnecessary for text-to-speech 
conversation, aids researchers in moni¬ 
toring the performance of the system. 

In developing the speaking machine, 
researchers had to analyse and cata¬ 
logue human speech patterns and the 
relationships between written and oral 
language. People naturally change the 
sound of a word in speech When the 
meaning of the word changes, or when 
the word has a different function or 
position in a sentence. (“Design Elec¬ 
tronics,” August, 1970.) 


From this we can deduce that the 
words of a vocabulary specially chosen 
to contain different sequences of these 
features could be recognised using fair-- 
ly simple circuitry. Such a vocabulary 
could not take account of any differ¬ 
ence between vowels and could not 
for instance, contain both “sticks” and 
“stocks.” Nevertheless, we could con¬ 
struct a vocabulary of more than 50 
words, of not more than two syllables 
each, to satisfy these requirements. 

If a speech-input system is to work 
over ordinary telephone lines the com¬ 
puter must have the power of speech. 
Already we have automatic telephone- 
answering devices using standard 
recorded messages and these no doubt 
will be used in speech-input systems to 
announce the identity of the system, 
call for specific responses from the 



Figure 3. A speech recogniserf response system . 


user, and for similar system-set-up 
procedures. A store of spoken words, 
that can be selected in any order so as 
to be able to repeat back data-blocks 
to the user, will also be necessary. 

Speech stores of this kind are al¬ 
ready available either as records on 
film or magnetic material. The first 
speech-input system will no doubt have 
existing stores of this kind. However, as 
vocabularies increase in size, these 
stores become clumsy and expensive, 
and alternative methods based on the 
actual synthesis of words from basic 
sounds need to be found. This will 
allow the computer to avoid the Dalek- 
like monotone that is almost inevitable 
if words are stored as entities. The 
human factors will also need studying, 
as we do not know whether a mono¬ 
tone speech response will affect accura¬ 
cy of checking long strings of data. 

Anyone discovering that the voice at 
the other end of the telephone belongs 
to a machine and not a human being 
experiences a curious chilling sensation. 
The partial paralysis that some people 
have when invited to speak into a 
microphone also has to be considered 
as one of the hazards that must be 
overcome if speech input to computers 
is to become widely used. Any system 
that hopes to include untrained speak¬ 
ers as possible sources of data must 
allow for numerous mistakes and must 
provide some means of building up the 
new user’s confidence. At the same 
time the system must allow a trained 
man to take advantage of his con¬ 
fidence and to present him with a 
facility that is not cluttered with aids 
for the novice. 

As a result of our human-factors 
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Taming the junction jungle 


SVC knows how 


The DCB — Die Cast Box — is the 
answer. Neat, tidy STC aluminium 
boxes will house anything in electrical 
engineering. And house them better, 
safer than in sheet metal boxes. Buy an 
STC DCB and save yourself the agony 
of making up sheet metal boxes. 
Choose one that suits you. The five 
boxes in the STC range can be used 
for a variety of applications. Especially 
for sorting out “the junction jungle”. 
The boxes have internal slots for 
screens, and dividing walls. Whatever 
electric gear you want to house, you’ll 

ITT 

JkaJUaJL. worldwide telecommunications end electronics 
ASSOCIATC 


house it better in an STC DCB. Here’s 
the technicals: 

The 46R range consists of 5 sizes, from 
43 / 4 ” x 33/4” x 1” to 10 3 /4” x 63/ 4 M x 2” 
all compatible with STC’s modular 
construction system (ISEP). 


For further details contact Standard Tele¬ 
phones and Cables Pty. Limited, Moore- 
bank Avenue, Liverpool, N.S.W. 2170. 
Phone Sydney 602 0333. Wollongong 
2.7974. Newcastle 61.5172. Melbourne 
480.1255. Canberra 49.8667. Brisbane 
47.4311. Adelaide 51.3731. Perth 21.6461. 
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work, we have proposed a speech-input 
system which should combine 100 per 
cent checking of data with the 
maximum possible speed of input. 
We shall be trying it out on a 
wide range of subjects. Clearly at this 
stage there is no word recogniser in 
the system and this function has to be 
simulated by the human-factors work¬ 
er. However, results to date suggest 
that there should be no difficulty in get¬ 
ting 100 per cent accuracy of input 
after corrections have been made. The 
speed of input, however, will vary con¬ 
siderably, depending on the user’s ex¬ 
perience and confidence, as well as his 
clarity of diction. 

The system works on the following 
principle. The speaker talks into an 
ordinary telephone hand-set pronounc¬ 
ing each word as a separate sound. As 
each word is processed by the system it 
will be accepted as a vocabulary word 
or rejected as not identified. After each 
word he receives a “pip” in the ear¬ 
piece if the word is accepted or a 
“bittz” if it is rejected. The speaker 
waits for the accepted “pip” before say¬ 
ing the next word. If he hears a “buzz” 
(not recognised) he must repeat his last 
word until he gets a “pip.” At the end 
of a word sequence (or block of data) 
he says “check” (or a similar control 
word). This indicates that he wants a 
repeat back of the data block. The 
machine then repeats his word se¬ 
quence from the beginning. If it is 
right, another control word allows the 
data block to be passed to the comput¬ 
er. If there is an error in the repeated 
message he says “wrong,” and then 
repeats the block from the beginning 
as before. The length of data block is 
decided by the user himself. If he is 
confident and trained, his blocks will 
be long. A new user will start with 
short blocks until, inspired by the suc¬ 
cess of having his word groups read 
back correctly, he lengthens them and 
thus increases his speed. The logic of a 
typical system is shown in figure 3. 

In such a system the acceptance of 
spoken* words is carried out in two 
stages. First the system itself has to 
identify sounds as being vocabulary 
words or as “not recognised.” This does 
not cover the possibility of one word 
being recognised as another (eg. “one” 
recognised as “nine”). In the second 
stage the machine repeats the whole 
message back to the operator and he is 
given the responsibility for accepting 
the repeated message as correct. It 
should be noted that this double check 
applies only to the data. Control words 
are not repeated back to the operator 
and the whole process will depend 
upon the system being able to recog¬ 
nise them correctly. Fortunately the 
number of control words will be small, 
so that extra precautions can be taken 
to ensure that there is a very small 
probability of confusing control words 
with other vocabulary words. For this 
reason it is likely that unusual, even 
non-dictionary, words will be chosen. 
The words “right,” “wrong” and 
“check” are not likely to be used in a 
working system. 

At this stage of the project we are 
more concerned at consolidating the 
advances that have been made in the 
past year than in pressing on to a pre¬ 
mature conclusion. We are confident 
that a recogniser capable of identifying 
the words of a small vocabulary can be 
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GAIN (An) FROM COMPUTER 

Synthesiser Produces Artificial Speech 

While some research groups are working on the type of speech recog¬ 
nition machine described in the article alongside, others are working on the 
opposite end of the system — machines capable of synthesising speech in 
real time. One result of this activity i$ the Model 4516 Digital Speech 
Synthesiser, developed in the USA by the Rocklands Systems Corporation 
which simulates the actual speech producing mechanism, including the 
vocal tract and its excitation sources. Under the external control of a digital 
computer, the synthesiser can be used for the reconstruction of digitally 
encoded speech, but only at very low bit rates; or for artificial speech 
synthesis by rule. Rocklands claim that high-quality natural sounding 
speech is possible, by using the Model 4516 with suitable programming of 
the external computer. 

The vocal tract-transfer function can be reduced to either a com¬ 
bination of complex pole-pair (parallel resonant) and zero-pair (series reso¬ 
nant) networks, or a parallel combination of complex pole-pair (parallel 
resonant) networks. In theory these realisations are equivalent but, for 
research in speech synthesis by rule, the serial synthesiser such as the Rock¬ 
land Model 4516 has been found to be especially useful. 

A block diagram of the synthesiser is shown above. The upper branch 
is used to produce vocalic (voiced sounds. It consists of the pitch pulse 
generator, the shaping network and the formant network. The pulse genera¬ 
tor produces pulses at a rate determined externally bv the pitch control and 
simulates the periodic excitation by the vocal cords. Typically the pitch 
period ranges between 5-20 milliseconds (50 to 200Hz). 

The shaping network produces suitable shaped pulses to excite the 
synthesiser. Two complex-conjugate pole-pair resonators (parallel resonant 
circuits) are used here. The formant network consists of three complex- 
conjugate pole-pair resonators. The centre frequencies and bandwidths of all 
resonators are externally controlled. Gain control of this path is provided. 
(AV in the block diagram.) 

The lower branch of the synthesiser is used to produce unvoiced 
sounds. This path consists of a frication or noise generator, a gain control 
(AN) similar to the voiced path gain control (AV), a fricative network and 
a shaping network. The fricative network is simply a cascade of a complex- 
conjugate pole-pair resonator and a complex-conjugate zero-pair circuit. 
The shaping network consists of two poles (parallel resonant circuits) and is 
used to give hig?h-and low-frequency emphasis. 

The middle branch of the synthesiser provides for mixing of the output 
signals from the voiced and unvoiced paths under certain conditions. Speci¬ 
fically, if AV is non-zero and the output of the upper branch 4-pole shaping 
network exceeds the level stored in the constant register, the output of the 
OR gate is 1, and the AND gate of the lower branch will allow the noise 
pulses to excite the fricative network. The* output speech is produced by 
adding the output from each of the two branches. 


constructed. It is important that the on to existing computer complexes. We 
circuitry that we use is reliable and that also want to be confident that our 
the logical basis of our system is system will be expansible, so that it is 
sufficiently stable to allow more am- not just a gimmick that attracts atten- 
bitious plans to be built upon it. The tion for a few days only, but can be 
verdict of whether our project succeeds seen as the beginning of the era in 
will depend upon the ease with which which Man-machine communication 
speech-input systems can be buttoned takes on a new meaning. Q 
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TELESCOPE + TV- a promising experiment 


An amateur astronomy society in Victoria is achieving en¬ 
couraging results with a small closed circuit TV system and 
video recorder, not only for making recordings on tape of 
celestial events, but also for "real time" observations on the 
monitor screen. 

by Cass Alexander 


One of the fundamental problems 
facing astronomers the world over is 
the accurate recording of their observa¬ 
tions. For radio astronomers, the solu¬ 
tion is relatively simple, requiring only 
the attachment of magnetic tape re¬ 
corders to preserve the incoming sig¬ 
nals. For conventional astronomers, 
however, the solution is not so simple, 
since it involves the conversion of light 
into chemical energy so that a photo¬ 
graphic record can be made. 

Amateur astronomers face another 
even more serious problem; the light 
grasping power of small 6in to 16in 
telescopes demands long exposures 
when faint objects are being observed, 
and trial and error exposures must be 
used when observing bright objects, 
such as the moon. 

Using Tri-X film in a camera 
attached to the telescope, a quarter- 
moon would require an exposure last¬ 
ing about a quarter of a second. Be¬ 
cause of inherent play in the gear sys¬ 
tem of the telescope’s tracking 
apparatus, movement can cause a 
blurred image. The resultant print can 
also suffer from graininess when this 
kind of high speed film is used. Al¬ 
though a finer grain film could be 
used, the slower speed would require 
a correspondingly longer exposure 
time, and the sharpness of the final 
print would be affected by movement 
of the telescope. 

In an attempt to overcome these 
difficulties, the astronautics section of 
the Astronomical Society of Victoria 
recently undertook a series of experi¬ 
ments with a video tape recorder and 
associated equipment, to study the 
feasibility of using such equipment for 
astronomical recordings, and to deter¬ 
mine whether a scheme for further 
research along this line could be 
worked out. 

Through the generosity of his em¬ 
ployers, Crawford Productions, the 
author was able to obtain the loan of a 
Shibaden 800-SV series video tape re¬ 
corder and camera, and monitoring 
facilities. The recorder is a iin twin- 
head helical scan machine manufact¬ 
ured by Shiba Electronics Corporation, 
Japan. It has a vertical resolution of 
320 lines on the 625-line 50 field 
standard, with a signal to noise ratio 
of 38dB minimum. The camera was a 
domestic-industrial type, with lin 
vidicon tube, separate sync generators 
and electronic focusing control. The 
Australian agent for Shibaden equip¬ 
ment is Sixteen Millimetre Australia 
Pty. Ltd. 

The system allows pre-viewing of the 
picture before recording, so that shots 
can be set up, focusing and recording 


levels set and camera movements 
planned. 

Even when high orders of magnifica¬ 
tion are required, resulting in the light 
output from the telescope being at a 
low level, the sensitivity of the equip¬ 
ment proved to be adequate. Targets 
which require several seconds’ exposure 
on reasonably fast film can be resolved 
with adequate definition. 

The object of the experiment was 
to improve on the overall ease and 
quality of recording astronomical ob¬ 
servations, by using video tape in place 
of film. Using the Astronomical 
Society’s 12in reflecting telescope situa¬ 
ted at the Melbourne observatory, ad¬ 
jacent to the Botanic Gardens, we 
coupled this to the TV camera using 
the eyepiece projec- 1 

tion method. This 
method involves re¬ 
taining both the 
camera objective 
lens and the tele¬ 
scope eyepiece lens, 
and collimating the 
optical axes of both 
so as to allow the 
light collected by the 
optical mirror to be 
focused on the vidi¬ 
con target. 


The moon observed 
on the monitor of 
the video tape re¬ 
corder. 


A ring separator is used to space the 
eye lens and the camera objective with 
about iin separation. The eyepiece is 
focused to the sharpest impge possible 
as seen by a person with 20-20 vision, 
and the camera lens set to infinity. The 
total time taken to set up the equip¬ 
ment is about 30 minutes. 

Almost inevitably, our first target for 
observation was the moon. The record¬ 
ing sequence called for a progressive 
increase in magnification, from wide 
angle views covering the entire surface, 
to highly magnified shots of individual 
craters and other lunar formations. 

The full-field shots were quite incred¬ 
ible, showing the lunar seas, highland 
areas and the larger crater formations 
in exquisite detail. The view on replay 
of the tape suffered from a slight in¬ 
crease in noise, but this was not ob¬ 
jectionable. On wide angle, with the 
moon’s age at eight days, the camera 
aperture was set at f/16, such was the 
sensitivity of the little Shibaden 
camera. By changing the eyepieces pro¬ 


gressively from a 50mm wide angle 
lens down to a 6mm orthoscopic high 
magnification lens, objects were brought 
seemingly closer, until on extreme high 
magnification (300x), individual craters 
were filling the screen with an almost 
unbelievable amount of detail. 

The possibility of conducting an in¬ 
teresting exercise then occurred to us; 
namely, the measurement of the lunar 
heights. A simple technique was evolv¬ 
ed, based on calibration of screen area 
in terms of actual distance. Taking a 
particular crater, whose every dimen¬ 
sion had been worked out years ago, 
we simply measured with a micrometer 
the distance on the screen across the 
crater rim. The measurement so ob¬ 
tained could then be used as a direct 
scale measurement in miles, giving us 
a quite accurate scale with which to 
proceed. 

Using this scale, it was possible to 
measure the length of a particular 
peak’s shadow, and then, using basic 
trigonometry, it was quite a simple mat¬ 
ter to calculate the height above ground 
level of that peak. 

One particular replay feature of the 
equipment, the “freeze frame” mode, 
proved very useful. With the machine 



set to stop motion, the tape transport 
mechanism shuts down while the head 
mechanism continues to rotate, thus 
providing a stable still picture with 
which to work. Slight movement of the 
tape backwards or forwards minimised 
the effects of the noise bands which are 
an inherent disadvantage of many 
machines of this type. 

Another interesting object of inves¬ 
tigation was the double star “Alpha” 
in Centaurus. (This star is one of the 
two known as the “pointers” which in¬ 
dicate the direction of the Southern 
Cross constellation in southern skies.) 
Normally, when performing telescopic 
eye observations of Alpha Centauri, 
the difference in magnitude (brightness) 
between the two component stars is 
not obvious to the watcher. According 
to star atlases, the magnitudes of A.C. 
(i) and A.C. (ii) are 0.3 and 1.7 re¬ 
spectively. If two stars in the sky of 
such varying magnitudes were separated 
by several degrees of arc, the difference 
in magnitude as seen by the naked eye 
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STEP UP IN PUT QUALITY 
WITH FAMOUS MICRO EQUIPMENT 
from ENCEL 


MICRO MR-111 
TURNTABLE 

Engineered throughout to the 
fine tolerances demanded for 
high-quality reproduction. 
Vibration free belt drive from 
4-pole synchronous motor assures 
constant speed, at 33% or 45 
r.p.m. Incorporates high-precision 
tone arm with gentle hydraulic lift 
and lowering control. In built 
automatic low inertia shut off 
switch protects Cartridge and 
prevents motor over-heating. A 
'must' for hi-fi perfection at the 
low Encel price of $72.50 
(inc. sales tax), complete with 
arm. Turntable, arm and Micro 
3100/5 cartridge — $92.00 
(inc. sales tax), or with Micro 
3100/e cartridge — $97.00 
(inc. sales tax). For wooden base 
fitted with dust proof, hinged, 
acrylic lid, add $28.50 
(inc. sales tax) extra in all cases. 


MICRO 2100/5 
CARTRIDGE 

At only $15.50 (inc. sales tax) 
this renowned cartridge offers 
high quality output, coupled with 
ruggedness and durability. 
Replaceable diamond stylus. 
Encel can also, supply the Micro 
2100/7 cartridge. Write for full 
details. 


MICRO 3100/e 
CARTRIDGE 

This is the top quality magnetic 
cartridge approved for use in 
broadcasting stations throughout 
Australia in systems that meet 
the Australian Broadcasting Control 
Board standards. Fitted with 
replaceable elliptical diamond stylus. 
Tracks effectively at 1.5 gm 
The outstanding performer in lower 
priced cartridges. From Encel — 
only $26.50 (inc. sales tax). 

Write for copies of reviews. 


MICRO MDP-3 
DUST BUG 

Dusts recordings completely and 
automatically ahead of the 
cartridge. Lengthens life of 
records and styli. Encel price 
$4.50 (inc. sales tax). 


MICRO MA-77 Mk 11 
TONE ARM 

This static balance arm offers 
every high precision refinement 
you could wish for. Precisely 
balanced by revolving 
counterweight. Bias adjustment 
eliminates skating and inside force 
distortion. Hydraulic lift. 
Headshell accepts all standard 
cartridges. Encel price only 
$44.50 (inc. sales tax). 


MICRO 3100/5 
CARTRIDGE 

Stablemate of the 3100/e, but 
fitted with conical diamond stylus, 
Encel price — $21.50 
(inc. sales tax). 

■ Encel will be 
glad to mail you full technical 
details and reviews. 


MICRO MSB-1 
SHOCK ABSORBERS 

For supporting baseplate to 
eliminate low frequency 
(50-200 Hz) vibrations 
feedback reaching tone arm and 
cartridge. Suits all types of 
turntable, adjustable height to 
permit accurate levelling. Encel 
price $9.50 (inc. sales tax) 
per set of 4. 


HEAD OFFICE: 431 BRIDGE ROAD, 

RICHMOND, VIC. 3121 
TEL. 42 3762 

SYDNEY STORE: GROUND FLOOR, 

2 SM BUILDING, 257 CLARENCE STREET. 
SYDNEY. N.S.W. 2000 
TEL. 29 4563, 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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Sub-Miniature 

switches 

The best the World can offer 


TYPE 

MODEL 

CIRCUIT 

250 V.A.C. 
RATING 

CIRCUIT ARRANGEMENT 


MRY-106 

1 POLE 

1A 

1-6 USABLE POSITIONS 

ROTARY 

MRX-108 

1 POLE 

1A 

1-8 USABLE POSITIONS 


MRX-204 

2 POLE 

1A 

1-4 USABLE POSITIONS 


MRX-402 

4 POLE 

1A 

2 POSITION 


S-2012 

SPDT 

5A 

ON-ON 


S-2013 

SPDT 

2A 

ON-OFF-ON 


S-2022 

DPDT 

5A 

ON-ON 

TOGGLE 

S-2023 

DPDT 

3A 

ON-OFF-ON 


S-2025 

DPDT 

3A 

ON-MOM ON 


S-2042 

4PDT 

5A 

ON-ON 


S-2043 

4PDT 

3A 

ON-OFF-ON 


SB-2011 

SPDT 

2A 

ON-ON (MOMENTARY) 

PUSH 

SB-2061 

DPDT 

3A 

ON-ON (MOMENTARY) 

BUTTON 

SB-2065 

SPDT 

2A 

ON-ON (DOUBLE ACTION) 


SB-2085 

DPDT 

3A 

ON-ON (DOUBLE ACTION) 

SEE SAW 

SW-3012 

SPDT 

3A 

ON-ON 

LAMP 

M LB-2061 * 

DPDT 

3A 

ON-ON (MOMENTARY) 

LIGHTED 

M LB-2085* 

DPDT 

3A 

ON-ON (DOUBLE ACTION) 


*THE MLB SERIES OF LAMPLIGHTED SWITCHES ARE AVAILABLE WITH RED, 
GREEN AND TRANSPARENT BUTTONS. THE LAMP VOLTAGES AVAILABLE 
ARE:— 6V, 12V, 18V, AND 24V. 


POST TODAY 


Please supply Sub-Miniature 
and Standard switch catalogue. 

NAME. 


! ADDRESS 

I 

I 

I 


IRH Components 
Pty. Limited 

The Crescent, 

Kingsgrove, 

N.S.W. 2208, 

Phone: 50-0111 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 




IRH692RR 


would be easily distinguishable. When 
employing a 12in mirror telescope, 
however, the difference as seen by the 
observer appears to be slight. 

In the case of Alpha, the difference 
in magnitude when viewed on the TV 
screen is striking. I have yet to receive 
a satisfactory explanation for this effect; 
at first I thought it might have been 
due to the slight colour difference be¬ 
tween the component stars, but chroma 
response tests performed on the camera 
some days later tended to refute this 
idea — the panchromacity of the vidi- 
con tube is even throughout the visible 
spectrum. 

Our final object of interest was the 
planet Jupiter. A wide angle shot of 
the planet showed quite clearly three 
of the four satellites visible at that 
time. Proceeding to a point where the 
disc of the planet’s surface measured 
liin diameter on the monitor, a num¬ 
ber of features on Jupiter’s face became 
clearly visible. Prominent were the 
parallel bands which run in line 90 de¬ 
grees to the planet’s axis of rotation. 
In all, five variegated areas were dis¬ 
cernible, something which is extremely 
difficult to achieve with emulsion-film 
techniques. 

The taped results obtained during 
our experiments were replayed during 
a lecture at which about 150 members 
of the A.S.V. were present, and the 
enthusiastic response augurs well for 
the continued use of TV and allied 
sciences in astronomical research. Points 
raised during the lecture were: 

Cost of equipment: That used for the 
experiments costs about $1,400, which 
is quite inexpensive in view of the con¬ 
siderable number of applications for 
which it can be used. 

Faint objects: The question natural¬ 
ly arose “What about faint objects — 
you know, the ones which require long 
time exposure in photography? How do 
you provide such exposures with TV 
equipment? To this question, there was 
quite a simple answer. It involves the 
use of a device known as the “video 
sheet.” This is the inexpensive little 
brother of the professional’s video disc, 
and is coupled to the TV camera. 

To simulate a long exposure, the 
camera is turned on, but the electron 
beam is prevented from scanning the 
target by applying a negative voltage 
to the control grid of the tube. The 
automatic tracking facility on the tele¬ 
scope follows the object across the sky 
while the image builds up on the tar¬ 
get. At the appropriate time, the elec¬ 
tron beam is allowed to scan the tar¬ 
get for the period of two fields (one 
complete picture). The output is fed to 
a “vidicon sheet recorder,” which will 
replay a stable picture for as long as 
desired. 

Another useful feature of the equip¬ 
ment has yet to be mentioned, and that 
is the facility it provides for a number 
of people to watch an event simultane¬ 
ously. Thus, particular lunar features 
or celestial occurrences can be demon¬ 
strated to a group before individual 
eye observations begin. Also, “once 
only” events, such as occultations 
(eclipsing) of stars and planets by the 
moon can be witnessed by a number 
of people while they are actually taking 
place, and video recordings can be re¬ 
played later to larger groups. The oc¬ 
cultations take place in a fraction of a 
second, so that without television only 
one person per telescope could witness 
it actually happening. S3 
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First Automatic 
Colour Television 
Camera 

Marconi Communications Systems Ltd., in the 
U.K., has developed what it calls the 
"first automatic colour television camera." The 
camera has an in-built computer which 
carries out alignment and colour balancing 
automatically. 

Tihe automatic facilities eliminate the 
lengthy manual alignment and colour 
balancing routines required at the 
beginning of the operational day with 
non-automatic cameras. These and 
other subsequent adjustments during 
program time are taken over by a high¬ 
ly specialised miniature computer built 
into the camera channel, which, at the 
touch of a button, will make any neces¬ 
sary corrections. 

A push-button control on the camera 
control unit or control panel provides 
complete and fully automatic alignment 
of tihe pictures from each of its three 
pick-up tubes. Accurate colour balanc¬ 
ing of the three output signals is also 
initiated with a second push-button, to 
provide a true ‘white’ combination, and 
so ensure that the maximum colour 
fidelity is maintained over the iuii 
colour spectrum. 

The automatic registration and lining 
up sequence employs a diascope test 
slide in the optical system of the cam¬ 
era, which is brought i to operation by 
the movement of a motor driven shutter 
incorporating a mirror. The image of 
the test slide is reflected into the light 
splitting optical system and so into the 
three camera tubes. The complete 
operation is then carried out automati¬ 
cally, by a specialised miniature com¬ 
puter in the control unit, without use of 
external test charts, or additional ac¬ 
tion by the operator. 

The computer first adjusts the gains 
of the red and blue channels to corre¬ 
spond with the signals from the green 
tube. A rocking voltage is then applied 
to each tube, and the tube alignment 
currents are adjusted in sequence to 
produce the minimum displacement at 
the centre of the picture. The computer 
then examines the picture at a number 
of points, to detect any relative dis¬ 
placement of the red and blue signals 
with respect to the green. Adjustments 
are made to the width, height, rotation, 
skew, horizontal and vertical centring 
and horizontal linearity to eliminate 
any discrepancies in the geometry of 
the three pictures. 

All adjustments are made through 
tiny motor-driven potentiometers. Each 
of these units is fitted with a thumb 
wheel in order that manual adjustments 
can be made for test purposes, or in an 
emergency. At the same time, the 
motor driven controls represent 
mechanical information stores, which 
cannot drift, or be changed accidental¬ 
ly during operation. The complete se¬ 
quence of automatic operations takes 
approximately three minutes in the 



the output to an optical black signal. 
Gamma laws of 0.4, 0.45, 0.5 and 0.55 
are available, covering a contrast range 
of 60:1. Both horizontal and vertical 
aperture correction are employed to 
give the highest possible picture quality 
and a comb filter unit is incorporated 
to reduce video noise. 

One of the major problems of pre¬ 
vious three-tube colour cameras has 
been the very much greater degree of 
lag in the red and blue tubes, which 
has tended to produce colour distortion 
in the smear behind a moving object. 
A white object tends to produce a 
multi-coloured smear as it moves rapid¬ 
ly across the screen. This rather start¬ 
ling defect has been overcome in the 
Mark VIII, by using differential image 
brightness on the three tubes, adjusted 
to increase the relative brightness of the 
red and blue images. Lag is inversely 
proportional to image brightness, and 
in this way, it has been possible to bal¬ 
ance the lag in all three tubes. Smear¬ 
ing from fast moving objects is there¬ 
fore the same colour as the object it¬ 
self, and is far less noticeable. 

The Mark VIII camera is designed 
to use the latest type of Leddicon, lead 
oxide camera tube, which is being 
developed by the English Electric 
Valve Company. To ensure the highest 
possible picture quality, under the most 
adverse conditions, English Electric 
have developed a Highlight Overload 
Protection (HOP) Gun for these tubes. 
This electron gun discharges scene 
highlight overloads, and so elimi¬ 
nates the burnt out “puddles'” caused 
by specular reflections from glass and 
other bright objects. These tubes also 
incorporate “light-bias”, to reduce the 
lag which is encountered with most 
lead oxide tubes at low light levels. The 


worst case of mis¬ 
alignment, but will 
probably be well 
under a minute in 
normal day-to-day 
operation. 

The automatic 
colour balancing 
sequence is again 
initiated by a single 
push-button. It is 
only necessary for 
the camera to be 
pointed at a white 
object occupying 
at least 10% of the 
picture area, in 
roughly the centre 
of the picture. The 
iris is automatically set to give a peak 
green signal of 0.6 volts, and the red 
and blue channels are then adjusted to 
match this level. The complete opera¬ 
tion takes as little as 10 seconds, and 
can be carried out during a transmis¬ 
sion, if required, during a moment when 
the camera is not “On air.” 

The Mark VIII has a “dynamic 
centring” feature, which can provide a 
continuous check on the registration of 
the three tubes while the camera is in 
operation. The signals from the three 
colour channels are examined contin¬ 
uously for transitions in the picture 
waveform. The positions of these tran¬ 
sitions are compared electronically, to 
ensure that they are accurately in regis¬ 
tration on all three channels. 

If an error is detected, and con¬ 
firmed by at least one other transition 
position error, at least 3 per cent of the 
picture height away from the first, a 
correction is applied to the appropriate 
tube deflection circuit. 

Another feature of the Mark VIII 
camera is an automatic test facility, 
which replaces all of the first line 
maintenance testing procedure with a 
single push-button. When this is 
operated, a pattern of white rectangles 
is displayed on the channel picture 
monitor. Each rectangle relates to 
either the supply voltages or video sig¬ 
nals from a specific area of the camera 
channel. If any of these parameters fall 
outside specified limits, the appropriate 
area of the display will be blanked out. 
This automatic test routine will take 
only a few seconds to complete, and 
will provide the operator with a very 
rapid assurance of the state of his com¬ 
plete channel. 

An automatic black level control cir¬ 
cuit is built into the camera to stabilise 
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General Electric's 
3 amp hermetic A15 
replaces costlier 
rectifier diodes 


General (Electric offers a 
higher rated companion to its 
field-proved, 1 amp A14 
rectifier at a significantly 
lower cost than stud or other 
lead mounted units (depending 
upon configuration). The A15 
is rated 3 amps at 70C and 
the 200 to 800 volt models are 
transient voltage protected up 
to 1000 watts for 20 U S in 
reverse direction. This means 
there is no worry of surface 
breakdown during absorption 
of household and industrial 
voltage transients. 

A15’s dual heat sink design 
means low thermal impedance 
and easy adaptation to PC 
board mounting . . . reduced 
installation cost. 

Both the A15 and A14 are 
hermetically sealed in an all- 
diffused, glass passivated 
jMnction structure. No 
internal cavity means more 
resistance to environmental 
stresses . . . thus increased 
reliability. 

High power A15 is now 
available in quantity for 
applications including time 
delay circuits, battery 
chargers, communication 
equipment and small portable 
appliances. 


For more details on General 
Electric’s A14 or A15 rectifiers, 
write Australian General 
Electric Pty. Ltd., 

Dept. 40-27 QQ. 

103 York Street, Sydney, N.S.W. 
2000. Telephone 29 8711; or 
552 Lonsdale Street, 

Melbourne, Victoria 3000. 
Telephone 67 8221. 
or 453 Ann Street 
Brisbane, Queensland 4000 
Telephone 215207 


GENERAL 



U.S. A. 


ELECTRIC 

Reg. Trademark 
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combination of “light-bias” with the 
“differential lag elimination” provides a 
remarkable increase in picture quality 
with rapidly moving objects. 

An additional feature of these tubes 
is the use of an optically coated face¬ 
plate, which reduces the loss of light 
input due to reflection at the front 
surface. This coating gives an increase 
of some 3 per cent in the light input to 
the tube, and also provides an improve¬ 
ment i nthe contrast ratio of the result 
ant picture. 

The Mark VIII can also use any 
standard 30mm lead oxide tube, in¬ 
cluding the Philips Plumbicon tube. 

High precision deflection yokes have 
been developed for the three camera 
tubes in the Mark VIII camera. The 
deflection coils are etched on to copper 
plated, precision ground glass tubes. 
One tube carries the field deflection 
coils and a second, mounted co-axially, 
carries the line deflection coils. This 
method of construction provides for a 
very high degree of accuracy in the 
initial alignment of the deflection 
system, and ensures long term 
mechanical stability. All three yokes 
are fully screened from external mag¬ 
netic and electric fields. 

A wide variety of lenses, designed for 
the 30mm format, can be used with the 
Mark VIII camera. Either manual or 
servo controlled zoom lenses can be 
used, and the servo amplifiers for the 
iris and zoom systems are accom¬ 
modated inside the camera. 

A zoom “shot box” can also be pro¬ 
vided, and mounted in all the normal 
positions on the camera. It can also be 
mounted on the back right-hand side of 
the camera with the focus handle. A 
wide variety of standard zoom and 
focus control layouts is available. 

Most studio zoom lenses are contain¬ 
ed within the maximum dimensions of 
the camera, and in such a way that 
they occupy almost the total length of 
the camera. Some of the larger outside 
broadcast lenses will project a few 
inches in front of the camera. Any of 
these lenses can be removed easily if a 
different lens is to be used. 

The light splitting optics are 
mounted behind the lens, and rigidly 
attached to the same base plate, in pre¬ 
cise alignment with the lens. No opera¬ 
tional adjustment is needed for lens 
tracking. 

The complete light splitting optical 
system is factory-matched to a stand¬ 
ard reference by means of a matrix, 
which has been derived by a computer 
to provide the best possible colour per¬ 
formance throughout the spect¬ 
rum. Alternative colour correction mat¬ 
rices are provided for studio and day¬ 
light operation. This, with the use of 
automatic colour balance, eliminates 
the need for a colour filter wheel in the 
optical system. A single, neutral density 
filter wheel is provided to give the 
alternative of 0, 2, 4 or 6 stops. 

An electronic zoom angle indicator is 
provided at the side of the picture tube, 
in addition to the camera cue light 
repeater. A “crispener” control is in- 
i corporated as an aid to focusing. 

The sensitivity of this new camera in 
I normal operation is comparable with 
that of most black-and-white cameras 
and at least one stop more sensitive 
than current colour cameras. It has a 
standard operating figure of 750 lux 
but usable pictures can be obtained at 
the low figure of 50 lux. Q 



The Overseas Telecommunications Commission (Aus¬ 
tralia) has been awarded a five year space tracking con¬ 
tract worth $4-million. 


OTC staff working 
with INTELSAT 
III at the TTC 
station , Carnarvon . 
Western Australia . 


The Carnarvon TTC installation 
(shown in the picture above) has a 
42ft diameter folded horn-type an¬ 
tenna. It was brought into operation 
in 1966 a sa normal commusications 
earth station, relaying traffic between 
the NASA tracking installation at 
Carnarvon and the USA. In 1969 it 
was converted at a cost of about 
$600,000 to a TTC station for the 
INTELSAT III satellites. 

Payments to OTC in respect of 
the INTELSAT III TTC contract 
will amount to $1 million by the 
end of 1970. The new contract, cov¬ 
ering the period from January, 1971 
to December 1975, will involve pay¬ 
ments to OTC of $3,943,000. The 
cost of providing supplementary 
equipment to enable the station to 
handle INTELSAT IV satellites as 
well as INTELSAT III is estimated 
at $250,000. 

ICSC has also indicated that it 
will negotiate another contract with 
OTC to monitor the actual trans¬ 
missions being carried by the satel¬ 
lite. 

A second earth 
station at Carnarvon, 
inaugurated by OTC 
in 1969, will also take 
over a secondary TTC 
role. The Commmis- 
sion is instituting a 
crash program to en¬ 
sure that both stations 
will be fully opera¬ 
tional for the launch 
of the first INTEL¬ 
SAT IV, now expec¬ 
ted to take place in 
three or four month’s 
time. 


The contract was confirmed at 
the 48th meeting of the Interim 
Communications Satellite Com¬ 
mittee (ICSC) which was held in 
Sydney in August. The ICSC is the 
governing body of the International 
Telecommunications Satellite 

Consortium (INTELSAT), a 76- 
nation organisation which is 
responsible for the provision and 
maintenance of a global satellite 
communications system. Under the 
contract, OTC will provide tracking, 
telemetry and command (TTC) ser¬ 
vices for the INTELSAT IV series 
satellites to be stationed over the 
Pacific and Indian Oceans. OTC is 
already performing similar functions 
for the INTELSAT III satellites 
through its Carnarvon, WA, earth 
station. 

The TTC function involves the 
tracking of the satellites in their sta¬ 
tionary equatorial orbits, and com¬ 
manding the firing of their gas 
motors to correct their tendency to 
drift from the predetermined posi¬ 
tions. The positioning is critical to 
within half a degree of latitude. 
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THE NATURE OF LIGHT — 

Waves, Particles, or Wavicles? 

The nature of light has been the subject of a great deal of conjecture and 
theorising for centuries. It is only in this century that any firm evidence 
has been obtainable to support the theories of Isaac Newton and James 
Clerk Maxwell, theories which at first sight appear to be at variance, 
but which in fact are both valid. 

by L. C. Debnam 


The theory that light is a form of 
electromagnetic radiation is well estab¬ 
lished, and often people seem confused 
when light is referred to as particles. 
Physicists generally regard light as 
occurring both in the form of TEM 
(transverse electromagnetic) waves and 
particles (“photons”), distinctions only 
being observed by whichever idea suits 
the particular problem. 

Up to the seventeenth century many 
philosophers expounded ideas on the 
nature of light, but it was not until late 
in that century that a theory was pro¬ 
posed on a realisitc basis. Sir Isaac 
Newton investigated many of the 
properties of light and concluded that 
it exists in the form of particles moving 
at an extremely high speed. 

The law of reflection for light, that 
the angle of incidence is equal to the 
angle of reflection, is the same as the 
law of reflection for a particle, such as 
a billiard ball bouncing from the cush¬ 
ion of the table. 

Refraction of light, the change in di¬ 
rection when passing from one medium 


to another, may be simulated 
mechanically by rolling a ball so that it 
travels along a level surface then down 
an incline to another level surface. 
The change in direction of the ball be¬ 
tween the two level surfaces follows the 
same law as the change in direction of 
light through two media. 

A further demonstration of the “par¬ 
ticle” nature of light is the decrease of 
intensity with distance from the 
source. The intensity decreases in the 
same manner as, for example, shot 
from a shotgun decreases in the num¬ 
ber of pellets which strike a given area 
with distance from the gun. 

One of the main objections to a par¬ 
ticle theory prior to the seventeenth 
century was that if two “beams” of 
light strike each other neither is 
affected, they each carry on as though 
the other were not there. This was 
explained by assuming that the par¬ 
ticles are extremely small and pass 
between each other wtihout touching, 
in the same way that galaxies of stars 


may “collide” without any star touch¬ 
ing another. 

When a piece of lead is hit with a 
hammer the hammer does not bounce 
off, and the lead becomes hotter. When 
a piece of steel is hit with a hammer 
the hammer bounces off and the steel 
does not heat as much as the lead. This 
is similar to the absorption and reflec¬ 
tion of light from a surface, as heating 
occurs more with an absorbing surface 
than a reflecting surface. 

A solid particle striking an object 
which is free to move will cause that 
object to move. Although the “par¬ 
ticles” of light, as envisaged by New¬ 
ton, are extremely small these should 
also cause an object to move even 
though the effect may be slight. This 
effect does occur, but was not mea¬ 
sured until early in the twentieth cen¬ 
tury. The pressure from sunlight was 
used in the 1960s on the Mariner 
space-flights to Mars, both to assist the 
outward passages of the probes and to 
keep the tails of the probes aligned 
with the sun. 



A practical demonstration of 
Louis de Broglie's hypothesis , 
using an electronic diffraction 
tube. This consists of a cathode 
ray tube with a shield between 
the electron beam and screen. 
A small hole in the shield allows 
electrons through , and these 
produce an interference pattern 
on the screen. The spacing of 
the circular interference rings 
is dependent on the wavelength 
of the electrons, which is con¬ 
trolled - by the accelerating 
voltage. 











The pressure from sunlight falling on 
the earth averages about one tenth of 
an ounce per acre. 

The most conclusive “proof* of the 
particle theory, according to Newton, 
was that sharp shadows are created by 
an object illuminated with a point 
source. It was well known, even at that 
time, that waves such as sea-water 
waves would “bend” around obstacles. 

During Newton’s investigation of the 
properties of light he encountered only 
two phenomena which could not be 
explained by the particle theory. These 
were the famous discovery that white 
light may be split into a spectrum of 
colours with a prism, and the effect, 
now known as “Newton’s rings,” of a 
series of rings of light observed when a 
curved glass surface is placed on a flat 
surface and viewed under monochro¬ 
matic light. 

A Dutch lens maker, Christiaan Huy¬ 
gens, who lived at the same time as 
Newton, was able to describe all of the 
normal effects of light (reflection, re¬ 
fraction, etc) in terms of wave theory 
but the theory was not generally 
accepted because of the absence of ex¬ 


observed an interference effect on a 
screen, as illustrated in figure 2. 

Diffraction, which is a variation of 
the interference effect, may be readily 
observed by viewing an electric lamp 
filament from a distance of 8 feet or 
more through a narrow slit placed near 
the eye. Two razor blades or rules set 
edge-to-edge may be used to provide 
the narrow slit required for this pur¬ 
pose. 

When a white-light source is used to 
observe diffraction a series of coloured 
images of the filament may be seen, the 
spacing of the images being dependent 
on the slit width. This occurs because 
the interference occurs at different 
positions with the different wavelengths 
of the light. 

Young’s experiment appeared to 
prove conclusively that light is a form 
of wave motion, and the proposition 
was further strengthened when in 1865 
James Clerk Maxwell showed mathe¬ 
matically that electromagnetic waves 
exist and that they exhibit many of the 
properties of light. 

In 1887, Heinrich Hertz discovered 
that electrical sparks occur more read- 


in 1900 in relation to other problems 
and is known as Planck’s constant.) 

The photo-electric effect may be 
explained by the particle theory when it 
is realised that to release an electron 
from the atoms of the cathode material 
a certain minimum energy is required. 
If a photon striking the cathode has 
less than this minimum energy (that is 
if the frequency of the incident light is 
too low) no electron will* be released 
and conduction in the photo-electric 
cell will not occur. 

The difference between Newton’s 
particle theory and Einstein’s particle 
theory is that Newton considered the 
particles of light to be physical objects, 
whereas Einstein considered them to be 
indivisible packets of radiation. In 
other respects the two theories are very 
similar. 

From these ideas it appears that light 
has dual characterises. The pheno¬ 
mena of interference and diffraction 
can only be adequately explained by a 
wave theory whereas emission and ab¬ 
sorption is difficult to explain except 
by a particle theory. 



Figure 1. Interference of waves demonstrated 
by two loudspeakers fed with signals of the 
same frequency. The solid lines represent air 
compressions , the dotted lines rarefactions. 



Figure 2. Young's clas¬ 
sic experiment, using 
light from a single 
narrow slit to illumin¬ 
ate a shield with two 
narrow slits to produce 
two light sources in 
phase , resulting in a 
diffraction pattern. 


berimental proof of an interference 
Iffect, which occurs with all wave mo- 
lion. (Although the Newton’s rings 
phenomenon is an interference effet it 
vas not recognised as such at that 
|ime.) 

Interference of waves can be demon- 
Itrated by setting up two loudspeakers 
n a “stereo” arrangement, as illus- 
fated in figure 1, and feeding both 
zmdspeakers with signals of the same 
requency. In some parts of the receiv- 
jig area the sound from one loudspea¬ 
ker is reinforced by the sound from the 
Ither (constructive interference); and in 
|ther parts the sound from one 
pudspeaker is cancelled by the sound 
om the other (destructive inter¬ 
ference). This experiment is best car- 
led out in the open, as in a small 
pom the effect is masked by the pres- 
jnce of echoes from the walls, floor 
|nd ceiling. 

In 1801 Thomas Young devised an 
xperiment which demonstrated the 
Interference effect with light. He recog- 
lised that to obtain interference there 
pould be a definite phase relationship 
etween the two light sources. To 
btain this he illuminated two holes 
lith the same light source and 


ily between charged electrodes if the 
electrodes are illuminated by light. This 
led to the discovery of the photo-elec¬ 
tric effect, and the development of the 
modern photo-electric cell. Briefly the 
photo-electric effect may be explained 
as the variation in the condutivity of 
a photo-electric cell according to the 
wavelength of light falling on it. When 
a graph is made of this variation 
plotted against light wavelength, it is 
found that, regardless of the light in¬ 
tensity, for each cathode material there 
is a certain minimum frequency of 
light below which the conduction of the 
cell is zero; that is, no electrons are 
emitted by the cathode. 

In 1905 Dr Albert Einstein showed 
that the photo-electric effect could only 
be adequately explained if light were to 
exist as quanta (or packets) of radi¬ 
ation — thus reviving the particle theo¬ 
ry. Each quantum of radiation is 
known as a photon and has an energy 
given by the expression 

Energy = hf 

where f is the frequency (in Hz) of the 
radiation by the wave theory and h is a 
constant, (h = 6.6 X 10 -84 when the 
energy is expressed in joules. This con¬ 
stant was determined by Max Planck 


The two theories may be combined 
into a more comprehensive arrange¬ 
ment of Wave Mechanics, or Quantum 
Mechanics, but such a concept is 
almost completely mathematical in na¬ 
ture and is beyond the scope of an 
article such as this. 

Einstein’s concept of the photon 
overcomes an argument once proposed 
by a schoolboy against the particle 
theory. As proposed by Newton the 
size of a photon would be proportional 
to the wavelength of the wave theory, 
and the argument proposed was that “if 
the particle theory is true, why don’t 
we get knocked down by ‘Radons’ (RF 
photons)?” 

To consider Einstein’s photons in 
terms of practical matters, a radio 
transmitter operating at 150MHz with 
a radiated power of 100 watts emits 
10* 7 photons per second, each of energy 
hf. Even one mirowatt at 1Hz 
emits about the same number of pho¬ 
tons per second, and any measurements 
made at these low frequencies would 
indicate that the “wave” is continuous 
rather than being made up of marry 
packets of waves, thus the wave theory 
may be used without any loss of 
accuracy in the results. 
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NORMA 


Instruments for High Accuracy 

TESTING 



Measure Amps, Volts, 
Ohms, Temperature, 

with 
Model 785 

NORMATEST 


Compact multirange instrument with 40 measuring ranges—AC, DC, 
OHMS and TEMP. • dB scale • Taut band suspension • AC/DC 
current to 6.0A • AC measurements 15Hz to 30kHz • Temperature 
compensated. 



NORMA 

667 

Insulation Tester 


This lightweight Insulation Tester tests 
resistances In electrical equipment and 
wiring circuits • 4 separate measuring 
voltages: 100, 250, 500, 1000 • Resis¬ 
tance 0-10,000 m • Accuracy to ± 
2.5% of scale length, 3V2 • Push button 
operation with auto-discharge provision 
to allow safe removal of leads after 
test • No drift. 


The R1 and RW-1 give accurate resis¬ 
tance measurements and, being pocket 
size, are very easy to use. The RW-1 
has a range of accessories which in¬ 
clude a plug-in 800Hz bridge supply 
to avoid polarization which may occur 
when determining low specific resis¬ 
tances of solutions with the aid of 
conductivity cell and a headset for null 
detection • 0.8 ohms to 60,000 ohms • 
6 ranges • Size 6%" x 3 I5 / U " x 2%". 


NOR 

R1 & RW-1 

Portable Wheatstone 


For complete details contact: 

J/VCCEY® 

MiTCHELL 

SYDNEY . 26 2651 BRISBANE . 2 6467 

MELBOURNE . 30 2491 PERTH . 28 8102 

ADELAIDE . 53 6117 LAUNCESTON . 2 5322 


Visible light, by the wave theory, has 
a frequency of about 100,000GHz, and 
a 1 watt electric lamp would emit 
about 10 19 photons per second so that 
again the wave theory would pre¬ 
dominate. However if the light intensity 
is reduced to one microwatt the num¬ 
ber of photons emitted each second is 
reduced ot about 10 12 and this is begin¬ 
ning to enter the range where the 
photons may be counted. 

In the hard x-ray region (approx 
lO^Hz) an intensity of one microwatt 
produces a “countable” figure of ten 
million photons per second and al¬ 
though the wave theory may still be 
used, the particle theory can also 
directly account for most phenomena. 
At higher frequencies and lower 
intensitites the particle theory may be 
used almost exclusively. 

By the mass-energy relationship of 
the Special Theory of Relativity (“Elec¬ 
tronics Australia,’* January, 1970) the 
energy of a photon may be expressed 
in terms of an equivalent mass, given 
by the expression 

m=-J3L- 


where c is the velocity of light in a 
vacuum. For a photon of blue light 
this equivalent mass is about SxlO^kg. 

Although this mass is small, it can 
be detected experimentally. Light 
from a distant star can be observed on 
the earth at a time when it has to pass 
close to the sun, and as the sun has a 
large gravitational force the light is I 
seen to be deflected by this force in the 
same way that a high speed particle 
would be deflected. From measure- I 
ments made in this manner the ex¬ 
pression for equivalent mass has been 
experimentally confirmed. The mea¬ 
surements are made by comparing the 
position where the star should be with 
its apparent position when it appears | 
close to the sun. 

A phenomenon which had puzzled I 
researchers since the early nineteenth I 
century is the light emitted from gases I 
that have been heated. Such light is I 
found to occur not as a continuous! 
spectrum of colours (“white” light) but! 
as a number of discrete colours. The! 
colours which occur are dependent on I 
the types of atoms involved. This wasl 
explained in 1913 by Niels Bohr on the| 
basis of Einsteins photon theory. 

Bohr proposed the theory that the! 
electrons can only occupy positions at[ 
certain fixed distances from the nucleus! 
of an atom, and as they are acted on 
by the electrical forces in the atom,! 
energy is required to keep them there.] 
Such energy was at that time assun 
to be kinetic energy of motion in the 
same way that the planets stay at rela-| 
tive v fixed distances from the sun by 
their kinetic energy. 

To explain the emission only of cer-l 
tain colours, he proposed that when thef 
gas was heated, some electron^ 
absorbed energy and moved out 
higher “energy levels” or orbits more! 
distant from the nucleus. When thq 
atom “cooled” (which individual ato 
may do even while the whole of the gal 
is heated) these electrons moved baclf 
to their former positions and in 
doing emitted a quantum of light, th^ 
frequency (hence colour) of which 
dependent on the energy which thl 
electron lost. As the distances whicl| 
the electrons can move are determine 
by the sizes of the energy step! 
between fixed levels the colours emitted 
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by any particular type of atom are con¬ 
stant. 

This theory, although it explained 
the observed data, contained a major 
omission. Bohr was unable to explain 
why the electrons could occupy only 
certain “orbits” in the atom. All that he 
was able to say was that, to fit the 
observed data, the electrons in their 
“fixed” orbits had to have angular mo¬ 
menta which were exact multiples of 
h/2 

In 1924 Louis de Broglie made a 
startling suggestion. In effect this sug¬ 
gestion was . . light, or elec¬ 
tromagnetic waves, act as though they 
are particles. Why cannot particles act 
as though they are electromagnetic 
waves?” 

When a particle of mass m is moving 
at velocity v, its momentum is mv. By 
combining this with Einstein’s photon 
equation a moving particle could be 
assumed to be a “wave” of wavelength 


1 = 


mv 
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RELATIONSHIP BETWEEN FREQUENCY AND 
NUMBER OF PHOTONS 


Frequency (Hz) 


Common Operation 


Number of Photons 
per second for 
100 watts of power 


If this suggestion were feasible, elec¬ 
trons could be considered as “waves” 
and if circling a nucleus they could 
only exist in “orbits” that are an exact 
number of wavelengths long, that is 
they must exist as standing waves or 
they would destroy themselves. This 
explained the h/2*r factor that Bohr 
discovered, the 2* entering the equation 
because the “orbits” are circular. 

De Broglie’s hypothesis has led to 
many interesting consequences. For 
example if an electron is accelerated in 
an electric field to a velocity v, it can 
be treated as a wave, and even at low 
accelerating voltages the electron 
wavelength is quite short. For example, 
with an accelerating potential of only 
100V the electron has an equivalent 
frequency of 2 x lO^Hz, which repre¬ 
sents a wavelength very much shorter 
than that of visible light. 

With such a short wavelength it 
should be possible to “see” objects 
smaller than can be seen with visible 
light, and this is the basis of operation 
of the electron microscope. By using 
this system Davisson and Ger- 
mer (United States) in 1927 first mea- 
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sured the distances between atoms in 
nickel. 

In 1928 G. P. Thomson, in England, 
carried out YoungTs experiment with 
60KV electrons and obtained a diffrac¬ 
tion pattern, thus proving ex¬ 
perimentally that there is a wave 
motion associated with moving elec¬ 
trons. 

Since then many similar experiments 
have been performed with larger par¬ 
ticles such as neutrons, atoms and even 



Figure 3. A graph of frequency against conductivity of a photo-elec¬ 
tric device for constant intensity of light shows that no response is ob¬ 
tained below a critical frequency , determined by the cathode material 


molecules, and all are found to exhibit 
wave motion in accordance with de 
Broglie’s equation. 

The wheel has now turned a full 
circle. Three hundred years ago light 
was shown to exhibit so many proper¬ 
ties of particles that it was considered 
to be in the form of particles. This cen¬ 
tury solid particles, building blocks of 
the mechanical sciences, were shown to 
be no more substantial than light. 

Wave mechanics, in this form, can 
be applied even to such things as a 
bouncing ball or a moving motor-car, 
but, as pointed out earlier, at these 
high frequencies (an 8oz brick travel¬ 
ling at 0.5mph has an equivalent fre¬ 
quency of 10" Hz) it is much simpler 
to consider the “objects” as particles. 

Even a stationary object has a fre¬ 
quency associated with it, as in this 
case although the object as a whole 
may be at rest the individual molecules 
of which it is composed are in contin¬ 
ual motion. In a gas such motion is 
random, and in a solid the molecules 
are constrained and can move only in a 
limited volume, but as the motion 
occurs the object may be considered as 
wave motion. 

Although any wave/particle, or “wa- 
vicle” as it is sometimes referred to, 
may be analysed in terms either of par¬ 
ticle theory or of wave mechanics, it is 
generally only in the frequency range 
between infra-red radiation and upper 
cosmic radiation that the wave-particle 
duality normally has to be considered. 
The lower frequencies may be consid¬ 
ered purely as waves and the upper fre¬ 
quencies purely as particles, without 
obtaining inconsistent results. Q 
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TE KTRON IX 


Distributed by Tektronix Australia Pty. Limited 
N.S.W.: 80 Waterloo Road, North Ryde 2113. Phone 88 7066 
VIC.: 25-27 Alma Road, St. Kilda 3182. Phone 94 0220 
S.A.: 128 Gilles Street, Adelaide 5000. Phone 23 2811 


New Zealand Distributor; W. & K. McLean Ltd., Auckland, Phone 587036 and Wellington, Phone 555 869 


S3078 


TELEQUIPMENT 


«iii> 54 SERIES 


OSIIUOSI 


A 


TYPE 054 


TYPE S54U 


Ideal for- 

General-purpose laboratory work 
Production line testing 
Field applications 
Classroom instruction 


Features common to Series: 


Solid-state design 
FET inputs 
Vertical bandwidth from DC to 10 MHz 
Deflection factors from 10 mV/cm to 50 V/cm in 12 
steps, bandwidth is 10 MHz at 10 mV/cm sensitivity 
Sweep rates from 200 ns/cm to 2 s/cm in 22 steps 
6 x 10 cm viewing area 

Versatile triggering including TV line and field 
Small size, lightweight (under 20 lb) 

Built-in voltage calibrator 


Features peculiar to each type: 

TYPE D54 

• Dual-trace 

• Alternate, chopped or single channel switching 

• Price S431.00 (plus tax and duty if applicable) 

TYPE S54U 

• Single-trace 

• Powered from rechargeable Ni Cd batteries, 
11.5 to 30 V DC or 190 to 260 V AC line 

• Price without batteries $457.00 
Price with batteries $511.00 
(plus tax and duty if applicable) 
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Automatic air pollution warning system in Holland 


An experimental air pollution warning system is in 
operation in the industrialised area of Rijnmond, Holland. 
When air pollution reaches a certain pre-determined level 
warning is given at a number of sites so that any necessary 
measures can be taken. The system is based on sampling 
points connected to a computer. 


Although there are always a number 
I of substances contributing to pollution 
I of a given air space, SO 2 (sulphur diox- 
] ide) is almost always present. 

When there is an increase in SOa 
I concentration, relative to the normal 
I situation, this is an indication of a 
I corresponding increase in the concen- 
Itration of all other pollutants. Thus, 
1 SO 2 is used as a convenient “tracer” for 
I the measurement of pollution level. 

Information from 31 sensors, located 
■throughout Rijnmond (the heavily 
■industrialised region bordering the port 
■of Rotterdam), is converted into elec¬ 
trical signals which are transmitted 
automatically to a computer centre, 
■where the continuous flow of informa¬ 
tion is processed statistically, and 
|stored by means of a Philips computer. 

When the pollution level exceeds a 
preset threshold value the computer 
automatically sounds an alarm. The 
ontrol station operator then asks for 
he weather forecast. If the com¬ 
bination of pollution and weather data 
indicates a high pollutive potential, the 
perator may contact industries in the 
Region, requesting them to restrict 
pmission of all sorts of pollutants. 

The Rijnmond network is unique in 
. number of aspects: 

• the network operates fully auto- 
natically; 

• it is the first network meant for 
|‘odour control”; 

> the “software program” in .the 
omputer. 

The sampling system, based upon the 
]‘coulometric” method of S0 2 measur¬ 
ing, incorporates an automatic sampler 
[leveloped and produced by Philips, 
iindhoven, Netherlands. This sampler 
Is self-regenerating: it operates com¬ 
pletely free of human operators. This 
lakes possible continuous, round-the- 
|:lock monitoring of SO 2 levels. 

Air is introduced through a heated 
felassfibre filter to remove dust; the 
Liter is covered with stainless steel 
kauze to prevent the intake of large 


particles or insects. The air is led to a 
filter that removes ozone, H 2 S and 
other substances, and then (at a flow 
rate of about 150ml/minute) through 
a measuring cell. 

Every hour, mean concentrations are 
computed for every site in the area. 
The mean concentrations for each site 
will be different from each other and 
not inter-comparable. Successively, 
hourly mean concentrations at the 
same site will, in general, also not be 
inter-comparable. 

A shift of mean wind direction alters 
the relative position of the sampling 
station in respect to the main sources 
of pollution. The diurnal and seasonal 
variations in meteorological stability 
and the living habits of the population 
may cause a systematic variation of 
mean concentrations. 

A Philips Multi-Tone Telesupervision 
System (MTT) transmits signals from 


sampling sites to a computer and com¬ 
mands from the computer to sites via 
existing telephone lines. 

The electrochemical part of the S0 2 
sensor gives a proportional direct cur¬ 
rent between 0 and 20mA. This current 
is converted into a symmetrical block¬ 
shaped pulse with a frequency between 
5 and 25Hz, proportional to the direct 
current input. This frequency is modu- 
late4 by a tone transmitter on a low- 
frequency telephone carrier wave of the 
telephone line. 

Telephone lines are normally 
restricted to the frequencies between 
300 and 3420Hz. Following the recom¬ 
mendations of the “Comite Consultatif 
International de Telegraphie et de Tele¬ 
phonic” (CCITT) a channel width of 
120Hz for each monitor has been se¬ 
lected. The modulated signal received 
at the computer site is demodulated 
and the remaining pulses are fed into 
the computer. The same data transmis¬ 
sion system is used to transmit the com¬ 
mand signals from the computer back 
to the monitors. An automatic built-in 
control device guards against failure. 
Wind direction information, monitored 
at two sites in the Rijnmond area, is 
also transmitted to the computer 
through this system. 

Data processing takes place in a 
Philips P 9201 computer with a built-in 



Block schematic of the Rijnmond pollution warning system. 

ELECTRONICS Australia , October , 1970 


■m 








29 















































The 

power game: 


A game anyone can play for more profit 
more customer satisfaction. 



RED 

is the Eveready medium-priced 
battery for frequent use in 
nearly all battery operated 
appliances. 


GOLD 

is the new Eveready Alkaline 
Energiser that outlasts all 
other batteries where really 
heavy-duty, continuous use is 
required in high-drain 
appliances like portable record 
players, tape recorders, 
battery-operated movie 
cameras etc., with double the 
shelf-life of ordinary batteries. 
With Eveready batteries, you 
give your customer his 
money’s worth. 


SILVER 

is the Eveready low- 
priced battery for light use 
in torches and transistor 
radios used only 
occasionally. 


Because he only pays for the 
power he needs. 


E146 



BATTERIES Products of 


‘Eveready’ & 'Union Carbide’ are registered Trade Marks. 
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“INSTANT” HOLOGRAMS ON 

THIN METAL FILM 


Development of an experimental technique using a laser to 
impress holograms into thin metal films for use as fixed 
high-capacity computer memories has been announced in 
the U.S.A. by RCA. 


The technique eliminates chemical 
development and the massive low- 
vibration tables required in the making 
of conventional holograms, and may 
also find application in non-destructive 
testing and scientific measurement. 
When the laser light falls on the metal 
film, is is converted to heat of sufficient 
intensity to evaporate portions of the 
film, producing a kind of holographic 
engraving in 5 to 20 nanoseconds. 

Because no chemical processing or 
other development is required, the holo¬ 
gram can be viewed immediately after 
it is exposed without moving it in any 
way. Thus, the hologram is perfectly 
positioned for the successive observa¬ 
tions required in nondestructive in¬ 


dustrial testing of materials and pro¬ 
ducts. 

The technique is also quite adaptable 
to the storing of large amounts of fix¬ 
ed data in optical memory systems, 
such as those contemplated for motor 
registry offices, insurance companies, 
and other Government and commercial 
offices that require large amounts of 
data that are changed relatively infre¬ 
quently, if at all. 

For example, approximately 300- 
million bits of permanent information 
could be stored on a single holographic 
card 16 x 4iin (the size of a standard 
magnetic memory card that normally 
holds about 2 million bits). 
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AIR POLLUTION CONTROL ... continued 


real-time clock. Auxiliary equipment 
includes an ASR 33 input-output type¬ 
writer, a multiplexer, a logging 
machine, a rapid paper tape punch and 
an interface for reading punched paper 
tape. From each sensor, the computer 
receives, at intervals of approximately 
one minute, a five-second trans¬ 
mission of the measured values. Mean 
concentrations for each monitor are 
calculated every hour. 

Each reading is labelled with indices 
for site (1 to 31), wind direction (1 to 
8 octants plus one indicating a variable 
wind) and time. Wind direction is mea¬ 
sured every minute. Every hour, mean 
wind direction is calculated and placed 
in classification 0 to 8. Measured 
concentrations are reduced to weighted 
values to make them independent of 
I site, wind direction and time of day. 

As soon as the weighted SO a level 
Irises above a preset threshold value, 
[the computer triggers an internal alert. 
|If local weather forecast information 
■anticipates continuation of the pre¬ 
vailing meteorological conditions for at 
lleast the next six hours, an external 
I alert is called, over a “Semaphone” 
Isystem. The operator simply dials one 
Itelephone number, and all firms and 
Ipeople concerned (with Semaphone 
■receivers having a common selection 
■number) receive the message simulta- 
Ineously wherever they may be. There 
■are six signalling possibilities, so the 
■warning contains coded indication as to 
■its nature. 

I A large display panel in the control- 
Iroom shows the positions of all sensors. 
■Lamps indicate those sensors at which 
■he preset values are exceeded. Measur¬ 
ing values of a given sensor may be 
irecorded by a flat-bed recorder, con¬ 


tinuously if desired. On the basis of the 
recorded values and panel, a source of 
abnormally high pollutant emission can 
be located. 

The main control-room need not be 
manned continuously. The operator can 
insert his private telephone or Sema¬ 
phone number into a “Rehalarm” in¬ 
stallation connected to the computer. 

In case of alarm conditions, the in¬ 
stallation dials the operator. If the call 
is not answered, the system repeats the 
call every five minutes. 

With careful selection of threshold 
values, this system can provide alarm 
information in time to prevent the 
occurrence of unacceptable pollution 
levels. 

THE MEASURING CELL. This 
holds an aqueous solution of KBr, Br 2 
HsSCh, and is thermostatted at 
35°C. By means of two electrodes, the 
redox-potential (originating from Br 2 ) 
is measured and the value is compared 
to a known built-in reference voltage. 
If the Br 2 concentration is lowered (by 
reaction with SO 2 ) the difference be¬ 
tween the two voltages is converted 
into a current through two other elec¬ 
trodes in the measuring cell. Thr, cur¬ 
rent converts Br 2 ions into free bro¬ 
mine, so that the concentration of free 
Br 2 in the cell is kept constant. The 
current required to maintain this con¬ 
stant balance is directly proportional 
to the quantity of bromine used, and 
consequently, to the quantity of S0 2 
which is led into the cell. The current 
determines the output signal, thus giv¬ 
ing a measure of the S0 2 concentration 
in the air. Due to evaporation, some 
Br 2 will leave the cell, causing a small 


An extremely thin film of a metal 
such as bismuth, tellurium, aluminium, 
or gold, is first deposited on a glass 
substrate. Next, the light from a pulsed 
laser is split into two beams, one going 
directly to the metal film and the other 
going to the object to be holographed 
and then to the metal film. 

At those points where the two beams 
interfere additively, heat converted 
from laser light absorbed by the metal 
atoms evaporates the metal; where the 
two beams cancel each other the metal 
is not affected. 

A very short but powerful laser pulse 
is used. The evaporation of the film is 
proportional to the amount of light 
striking the holographic plate. As a re¬ 
sult, the pattern that remains on the 
plate very closely resembles the light 
interference pattern of the two laser 
beams normally recorded in conven¬ 
tional holography. 

The metal-film hologram can be 
read out immediately after it is ex¬ 
posed by shining a low-powered con¬ 
tinuous-wave laser beam through it. or 
bv reflecting the beam from it. 

Because the new technique depends 
on the heat rather than the light of a 
laser beam, it can be used with laser 
beams of any wavelength, thus making 
it in essence panchromatic. Because of 
this, metal-film holograms are suitable 
for applications using the more effic¬ 
ient infrared lasers, whose wavelengths 
are not suitable for use with photo¬ 
graphic film. 

The resolution obtained in these ex¬ 
perimental holograms was equivalent 
to the best resolution— more than 1000 
lines/mm — obtainable with conven¬ 
tional light-sensitive holographic mater¬ 
ial. Furthermore, the metallic-film 
holograms are free of the “grain 
noise” that normally limits the storage 
capacity of photographic holograms. 
(“Design Electronics,” August, 1970.) B 
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current, the “zero-current”. In the 
monitor, means have been built to 
measure this zero-current automatic¬ 
ally. (“Philips in Science and Indus¬ 
try,” 15/2) B 
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AVAILABLE FROM THE BEST HI FI DEALERS 
EVERYWHERE 


MODEL PL -12 RECORD PLAYER $120 

Complete with base, hinged plastic dust-cover, high 
quality fully adjustable arm, high-compliance magnetic 
cartridge power and pickup leads. 

Belt-drive is recognized as the only way to isolate 
motor vibration completely from the pick-up stylus. 
Spring mounted to eliminate acoustic feedback. 

Ready to go-go-go to give years of rumble-free pleasure 
from your treasured recordings. 


MELBOURNE: 161- 173 Sturt St., Sth. Melb. 


N.S.W, 

S.A.: 

W.A.: 

TAS: 

QLD: 


121 Crown St., Ea9t Sydney. 
81-97 Flinders St., Adelaide. 
28 Belmont Ave., Belmont. 

199 Collins St., Hobart. 

50-54 Lt. Edward St., Brisbane. 


Tel. 

Tel: 

Tel: 

Tel: 

Tel: 

Tel: 


69 0300 
31 6721 
23 4022 
65 4199 
2 2711 
21 5422 


SOLE AUSTRALIAN DISTRIBUTORS FOR: 


(!i!) PIONEER 


THE WORLD’S FINEST RANGE OF HI FI STEREO EQUIPMENT. 


Please send me Pioneer PL -12 Brochure. 
NAME.... 


ADDRESS. 

OCCUPATION 


CODE. 
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AUTOMATIC WEATHER STATIONS 
DROPPED FROM AIRCRAFT 


Automatic weather stations designed to be dropped from 
aircraft will provide meteorological data from isolated sites. 


The U.S. Air Force has asked the 
Honeywell Company to develop an 
automatic weather station that can be 
dropped from an aeroplane. Known as 
Erows — for Expendable Remote 
Operating Weather Station — the eight- 
foot, spear-shaped system will provide 
weather data from remote areas that 
are inaccessible by foot or vehicle. 

Honeywell’s system, which is being 
developed by its Aerospace Division in 
St. Petersburg, Fla., will measure wind 
speed and direction, atmospheric pres¬ 
sure, temperature, humidity, precipita¬ 
tion, and cloud cover. It will do all this 
with a four-pound solid state sensor 
package, according to Gene B. Wyatt, 
technical director of meteorological in¬ 
strument programs at Honeywell. 

The package will have no moving 
parts, so corrosion will be less of a 
problem and the package will be bet¬ 
ter able to withstand the shock of im¬ 
pact. 

Thus, designers at Honeywell will 
eliminate perhaps the best known of 
the sensors found in a weather station 
— the rotating cups commonly used 
to measure wind speed. Instead of the 
cups, Honeywell will use a dual-ther¬ 
mistor temperature-sensing unit whose 
feasibility for the job has only recently 
been proven. 

Wind will blow on one thermistor, 
while the second, protected from the 
wind, will be the temperature base. As 
the wind blows, the thermistor cools so 
that the power needed to maintain its 
temperature at the base value is a 
measure of wind speed. The other 
types of sensors in the package, in¬ 
cluding the aneroid barometer for pres¬ 
sure, hygrometer for dew point, and 
bead thermistor for temperature, have 
been used before. 

Most of the weight in the 55 pound 
weather station is needed to deploy 
and slow the unit after it leaves the 
aeroplane and to guide its heavy steel 
tip into near vertical impact with the 
ground. Following impact, the sensor 
package is freed from its supports to 
rotate and level itself about a two-axis 
bearing. This levelling can take place 
if the station is within a ± 25° angle 
of the vertical. A small pyrotechnic 
charge then drives a metal pin into 
the package to hold it steady. A 
quarter-wave antenna pops up, a re¬ 
ceiver turns on, and the station is 
operational. 

The station makes measurements in 
between two and five minutes after 
being interrogated with a coded address 
by a master control station in an air¬ 
craft or on the ground; the rest of the 
time the sensors sit passively. Most of 
the measurement time is needed for the 
sensors to warm up and stabilise. Data 
are collected, converted to digital 



signals, and transmitted via an ultra- 
high-frequency carrier in about 10 
seconds, using an FM frequency-shift¬ 
keying mode. 

Maximum power output will be 10 
watts peak, supplied by a lead acid 
battery. The line-of-sight range of the 
transmitter is 50 miles. 

The Honeywell award, from the Air 


Force Cambridge Research Labora¬ 
tories, is for “several hundred thousand 
dollars,” Wyatt says. The company will 
have a development model ready in 
about a year. An earlier attempt by the 
Air Force to develop the same type 
of station is believe to have failed be¬ 
cause the unit could not survive the 
impact. (“Electronics,” 6/7/70.) Q 


Computer keeps track of buses 


A bus location system which uses a 
computer to provide data for a visual 
display has been developed in the U.K. 
by The Marconi Company. 

The system, which uses a Myriad 
computer, will enable a controller in 
a control centre to locate the position 
of any buses on any route in the area, 
and to notice if there has been any 
deviation from schedule. The buses are 
equipped with a distance digitiser which 
counts the revolutions of the wheels 
and converts this information to a 
digital readout of distance travelled; a 
radio telephone adapted for two-chan¬ 
nel operation; and a telemetry unit. 


Digital information from the digit¬ 
iser is passed to the data input register 
of the telemetry unit, where the in¬ 
formation is stored. This data is up¬ 
dated at prescribed intervals and can 
be transmitted to the control centre via 
the second channel of the telephone, on 
interrogation. This information is pro¬ 
cessed by the Myriad, and interfaced 
to the controller by means of a cathode 
ray tube display. 

The display represents the route by 
a pair of straight lines, on which the 
current position of each bus is indi¬ 
cated by a symbol. (“Electronics Week¬ 
ly,” 18/2/70.) gj 
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The $1000 
sound. 

Just $672. 


N.8.W.: 22 Ridge St., 

North Sydney, 929 6816. 
A.C.T.: 31-33 London Circuit, 
Canberra City, 49 6050. 
Queensland: Sydney Q. 
Hughes, 154-158 Arthur St., 
New Farm, Brisbane. 

58 1422. 

S.A.: Eiico Sales Pty. Ltd., 
7-9 Osmond Terrace, 
Norwood, Adelaide, 63 4844. 
Tasmania: K. W. McCulloch 
Pty. Ltd., 57 George St M 
Launceston, 2 5322. 

N.T.: Pfitzner’s Music 
House, Smith St., 

Darwin, 3081. 

W.A. Distributor: Carlyle & 
Co. Pty. Ltd., 1-9 Milligan 
Street, Perth. 21 9331. 


You could spend an awful 
lot of time 

and trouble and still not get 
a sound to touch Sansui.) 
Secondly, Sansui are 
Japan’s masters of the 
stereo system. It’s their only 
business. Which means 
they produce more, keeping 
the price down. 

It also means they’ve more 
time to search for 
perfection. One example: 
Stylus pressure of the 
average gram on a record is 
about 7 grammes. Sansui 
tracks at 1.5 grammes. That 
means a whole lot less 
record wear, and a whole 
lot more sound quality. 
Another: The technical 
excellence of the AU 555A 
amplifier. In other systems, 

If one component blows, the 
complete circuit could blow. 
And that can cost you 
a packet. 

Not so in Sansui. It has a 
unique overload protector. 
And just in case you 
haven’t noticed, Sansui 
believe a stereo system 
should be as easy on the 
eye as it is on your ear. 

So you get a million dollar 
look for your thousand 
dollar sound. 


We're not suggesting there 
isn't a sound in the world 
to touch the fabulous 
quality of a Sansui stereo 
system. 

We're just saying that to get 
it you'd have to fork out 
a thousand or so dollars. 
The reasons are simple. 
Firstly, every single 
component in the Sansui 
system is made for each 
other. 

It’s the perfect marriage. 
Each one designed, built 
and working to get the. best 
out of the others. 

(Remember that if you’re 
thinking of building your 
own Hi-Fi system. 


Head Office: 28 Elizabeth St. 
Melbourne, Victoria, 638101 
Please send details of 
your complete Modular 
HI-FI Systems. LJi 

Also send folders on r—f 
the Sansui component LJ 
range pronto. 

Name:. 

Profession:. 


Street 


Suburb 

P/code 


SR2020 


IS20 Sansui 2-way speaker 
leadphone set, $42 extra. 


AU 555A 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Space shuttle contracts 

The National Aeronautics and Space Administration 
(NASA) has selected McDonnel Douglas Corp. and North 
American Rockwell Corp. for final negotiations of parallel 
definition and preliminary design contracts for studies of 
the most promising approach to the space shuttle — a fully 
re-usable two-stage vehicle. NASA is also negotiating feasi¬ 
bility contracts with Grumman Aerospace Corp., Lockheed 
Aircraft Corp., and Chrysler Corp. to study alternate space 
shuttle concepts. The Boeing Co. will be a major subcon¬ 
tractor to Grumman. 

The Grumman/Boeing contract involves the study of 
three shuttle concepts: (1) a stage-and-a-half shuttle con¬ 
sisting of a single re-usable manned spacecraft with an on¬ 
board propulsion system and droppable tanks to provide 
supplementary propellants; (2) a re-usable orbiter with ex¬ 
pandable booster — this envisions a second stage orbiting 
shuttle launched on an existing expandable booster or on a 
new minimum cost first stage liquid or solid propellant 
booster; (3) a re-usable first stage using existing J-2S engine 
technology and solid propellant auxiliary boosters with a re¬ 
usable second stage orbital shuttle also powered by J-2S 
engines. 

The Lockheed study will define an alternative stage- 
and-a-half shuttle system including both high and low cross 
range designs. In a related effort, Chrysler will study a re¬ 
usable vehicle that can place a payload into Earth orbit 
with a single stage. 

Electronic telex exchange 

The Overseas Telecommunications Commission 
(Australia) has placed a $2-million order with the Swiss firm 
of Haler A.G. for an advanced computer-controlled inter¬ 
national telex exchange for installation in Sydney. It is ex¬ 
pected to go into operation in early 1973. With a capacity 


in excess of 1,000 telex circuits and capable of extension, 
the new exchange will supplement the existing facilities 
which are currently being extended to a total capacity of 
840 circuits. By the extensive use of miniature electronic 
techniques, including ICs, the Hasler exchange will be only 
a tenth of the size of its present electro-mechanical counter¬ 
part. 

The new exchange will be fully automatic, to conform 
to the Commission’s program for the rapid further develop¬ 
ment of international subscriber-to-subscriber telex dialing. 
However, it will have manual operator assistance facilities 
to aid subscribers and to place calls to unusual destinations. 
The exchange will select automatically the best route for an 
international telex call, bypassing congested sectors in the 
international system. It will also have the potential for the 
eventual introduction of a number of new subscriber ser¬ 
vices including: instantaneous information on the cost of 
specific calls; itemised accounts for automatic telex calls; 
higher speed international telex oalls; simplified calling 
procedures; automatic international switched data services. 

Computer aids radiotherapy 

The Royal Marsden Hospital, near London, England, is 
using a small computer to help plan individual radiotherapy 
treatment for patients suffering from cancer and allied dis¬ 
eases. X-rays must be directed to have maximum effect on 
the diseased areas without damaging healthy surrounding 
tissues or sensitive internal organs. This is achieved by 
designing a suitable configuration of two or more beams 
concentrated on the tumour. Each beam has a number of 
factors, such as strength and position, that can be adjusted 
for best results. 

Previously, a member of the hospital’s planning depart¬ 
ment took several hours to plot contour curves that showed 
the amount of radiation reaching the tumour and surround¬ 
ing areas. Now, using a Digital Equipment Corporation 


Liquid crystal display 

This double-exposure photograph demon¬ 
strates the two states of a display panel 
using a special “liquid crystal” under de¬ 
velopment by The Marconi Co. Ltd . in 
the U.K . The panel has no moving parts 
md is normally transparent . However, 
when a low voltage is applied to it by 
wires which are concealed in the photo¬ 
graph, certain parts turn translucent to 
display words or other information previ¬ 
ously “built-in” to the device. The panels 
ire clearly visible in either poor light or 
brilliant sunshine, and can be superimpos¬ 
ed on other types of display, such as 
radar screens, since they are transparent 
when not displaying information . (The 
Marconi Co. Ltd., Chelmsford, Essex, 
England.) 



ELECTRONICS Australia , October, 1970 


35 














Now you can buy Tandberg quality 
without buying a whole lofof frills. 



The newTandberg3000X 


Everyone wants a tape re¬ 
corder that gives them superb 
reproduction. But not everyone 
wants to pay for a whole lot of 
extra features as well. So 
we’ve designed the 3000X. 

A brand new model that carries 
on the Tandberg tradition of 
impeccable engineering and 
craftsmanship but leaves off 
some of the frills. Its transport 
mechanism operates at three 
speeds and will provide a level 
of hi-fidelity sound at 3% and 
1% that many others cannot 
approach at 7V2 ips. 

Outstanding features include: 

• four heads (record, playback, erase 


and cross-field) are all precision gap¬ 
ped and mumetal screened for ab¬ 
solutely trouble-free performance. 

• unique cross-field head design pro¬ 
duces excellent record/playback 
frequency response and signal-to- 
noise ratio. 

• a flutter roller in the tape path 
guarantees low wow and flutter. 

• no pressure pads on active heads 
. ensures minimum of headwear. 

• two tape guides at each of the four 
heads ensures professional track¬ 
ing. 

Getting technical: 

Tape: Max. reel diam. 7". Low Noise 

tape may be used for recording. 

Tape speeds: 7V2,3%, and 1 7 /i ips. 

Speed tolerance: Absolute ±1.5%. 

Frequency Response: 

7Y 2 ips: 40-20,000Hz ± 2dB. 

3% ips: 50-16,000Hz ± 2dB. 

1% ips: 50-9,000Hz ± 2dB. 


Distortion: A 400 Hz signal 
recorded at 0 dB level will at 
playback give 3-5% tape distortion. 

Winding Times: 

1,200 ft. of tape: 1% min. 

1,800 ft. of tape: 2 V 2 min. 
Dimensions: 


Length: 1514" Height: 
Depth: 12%" Weight: 20 lbs 



Head Office: 28 Elizabeth 
Street, Melbourne, Vic., 3000. 
i Tel.: 638101. 

Please send me detailed infor- ] 

i mation on the Tandberg 3000X. i 

J Name. J 

i Address. ! 

• . ■ 


Sydney Office: 22 Rfdge St. North Sydney. 929 6816. Canberra Office: 21-33 London Circuit. Canberra City. 49 6050. Interstate Represen¬ 
tatives: N.T.: Pfltzner T $ Music House. Smith Street. Darwin. Phone: Darwin 3801. Q’land: Sydney G. Hughes. 154-158 Arthur Street. 
New Farm. Brisbane. Phone: 58 1422. S.A.: Eilco Sales Pty. Ltd.. 7-9 Osmond Terrace. Norwood. Phone: 63 4844. Tas.: K- W. McCulloch 


__ 

Pty. Ltd.. 57 George Street. Launceston. Tas. 7250. ’Phone: 2 5322. W.A.: Athol 
21 7861. Available from leading retailers. 


M Hill. 613-615 Wellington street. Perth. Phone; 


SPASM 16998GM 
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computer, it is possible to plan many plots with a high 
degree of accuracy in a fraction of the time previously re¬ 
quired. 

A patient’s anatomical data are entered ino the com¬ 
puter’s memory using a graphic input translator. The size 
and site of a tumour are then fed into the computer by 
drawing an outline of it on the patient’s chart with an at¬ 
tached pen tracer. The information is displayed on the 
screen of a storage oscilloscope and the simulated X-ray 
beams positioned by shift controls. The computer adds 
together the doses from the beams and displays contours of 
radiation level on the screen. From this picture it is 
possible to see immediately the dose reaching the diseased 
area and adjacent organs. Many variations can be tried to 
obtain the desired effect and the results seen immediately. 
When the realment is considered satisfactory, a permanent 
record is printed on a plotter. 

Jobs wanted for old satellites 

NASA is offering interested scientists the use of the 
scientific instruments in six satellites which have been in 
orbit as long as six years. These have long exceeded their 
predicted lifetimes in orbit, and have satisfied their original 
objectives, but are still capable of operation. NASA is seek¬ 
ing proposals to conduct new scientific investigations either 
with data already gathered by the satellites or by proposing 
new experiments for the instruments still orbiting the earth. 
Experiments could be conducted with a combination of the 
satellites, which are in a variety of orbits, to study a single 
prenomenon at scattered points in near-earth space or to 
make simultaneous measurements of a variety of pheno¬ 
mena. 

The six NASA spacecraft join two Canadian satellites 
that are also available for extended lifetime scientific ex¬ 
periments. In 1969, the opportunity to obtain data from 
Alouette 1 and 2 was announced at a meeting of the Inter¬ 
national Union of Radio Science. Both satellites contain in¬ 
struments for study of the ionosphere. Alouette 1, built in 
Canada and launched September 29, 1962, is the oldest 
earth satellite still transmitting useful data from space. 


liiiiiiitiiiitiiiiiiiiii 


Solar cells for space vehicles 

The National Aeronautics and Space Administration 
has awarded a contract worth approximately $2 million to 
Lockheed Missiles and Space Co to design and test a solar 
array 30 feet wide and 90 feet long to evaluate how well it 
can perform in space. The test segment will be one-fourth 
the ultimate size of an array NASA hopes to install on a 
space station to orbit the earth in a few years time. The 
total array will be 30 times as large as the biggest array 
used to date, and with 100 times the power. 

In the UK, the British Aircraft Corporation has design¬ 
ed a flexible solar array to meet the environmental require¬ 
ments of a satellite in orbit around the earth where array 
temperatures range from plus 50 degrees to minus 180 de¬ 
grees C. Called the “Window Blind” solar array, it is seen 
here (below) mounted on a centrifuge arm being function¬ 
ally checked after linear acceleration tests to simulate a 
rocket launch. (See “Electronics Australia,” June, 1970, 
page 35.) 



Waveguide communications 

The British Post Office is to install a 20-mile ex¬ 
perimental communications link which uses a 50mm circu¬ 
lar waveguide to link the P.O. Research Station at Martle- 
sham Heath, Suffolk, with Mendlesham, the nearest station 
in the P.O. microwave network. The waveguide will operate 
in the frequency range 32-110GHz. The system will be 
capable of carrying up to 300,000 simultaneous two-way 
telephone conversations or 200 colour television channels. In 
the trial, the waveguide system will also be tested by load¬ 
ing it with traffic of all kinds, including high speed comput¬ 
er data (up to 500 Megabits/second), picture telephone, and 
conference television. 

Contracts have been placed with The Marconi 
Company for the development of terminal and repeater 
equipment, and with Plessey Telecommunications Research 
Ltd for waveguide studies. A number of other companies 
and University College, London, will also provide support. 
Most of the installation work is expected to be completed 
by the end of 1972, and full scale tests will take place dur¬ 
ing 1973/74. 

Scientists honoured 

The Australian Institute of Physics has conferred the 
rare honour of Honorary Fellowship on three distinguished 
physicists: Mr K. C. Lang, Emeritus Professor H. C. Web¬ 
ster, and Sir Frederick White. Mr Lang is a superintending 
scientist in the Canberra office of the Department of Sup¬ 
ply, and was previously physicist in charge of metrology in 
the Defence Standards Laboratories in Melbourne. Emeritus 
Professor Webster resigned this year after 21 years as Pro¬ 
fessor of Physics in the University of Queensland, and has 
taken up the position of scientific counsellor in the Austra¬ 
lian Embassy in Washington, D.C., U.S.A. Sir Frederick 
White retired recently after 11 years as chairman of 
CSIRO. Last year he was elected chairman of the Austra¬ 
lian and New Zealand Association for the Advancement of 
Science. There are only two other living Honorary Fellows 
of the Institute — Dr G. H. Briggs, of Sydney, and Dr J. 
S. Rogers, of Melbourne. 



An array of solar cells towers high above a Lock¬ 
heed employee . A similar array , 30ft wide and 90ft 
long , is being designed to power art earth-orbiting 
space station . 
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The Wharfedale ‘Melton’ 

“Designed for use with your present tape or 
record system. It gives a fuller width and depth 
of sound, and the most remarkable performance 
throughout the frequency range at all listening 
levels." 

See the Wharfedale speaker range, Including 
the very popular Super Linton and Denton, 
at Hi-Fi specialist stores or dept, stores priced 
from $69.50 to $424.00. 

(‘Maximum retail price.) 



GET MORE DETAILS. 



Simon Gray Pty. Ltd., 



28 Elizabeth St., 



Melbourne, 3000. 63 8101. 



Please send folders on the 

|—| Tick 


Wharfedale speaker range pronto. 


Also send details of your complete 

□ 


Modular Hi-Fi Systems. 


Name: Mr/Mrs/Mlss.. 



Pmfesslniv. 



Street .,.,.-. 



Suburb... 

P/code... i 



SPASM 1253-SG M 1 



Improve your music system 
$130.50* . 


Melton data: 

2 Loudspeakers: 12" Bass, 3" Tweeter 

Frequency Response: 45 Hz-17,000 Hz. 

Power handling: 25 watts rms. 

Crossover: Electrical @ 1500 Hz. 

Cabinet: 21" x 13" x 1014" 

Weight 30 lbs. (packed) 

Oiled Teak or Polished Walnut 
Blackden mesh front 


WHARFEDALE 


closer to the original sound, 
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Push-button dialling 

The British Post Office is to install 
20,000 Keysenders in main telephone 
exchanges during the next two years. 
Manufactured by the Telephone Manu¬ 
facturing Co. Ltd. (TMC), the Keysen- 
der enables operators to obtain tele¬ 
phone numbers by pressing keys in¬ 
stead of using a conventional dial. The 
device uses TMC-designed large-scale 
MOS integrated circuits for high per¬ 
formance and reliability with small size 
and power consumption. 

The Keysender consists of two units: 
a keyboard with keys which actuate 
reed switches, and below-desk elec¬ 
tronic circuits. Information storage, 
logic and timing functions are carried 
out by two MOS chips, each 2mm 
square and containing over 1,000 cir¬ 
cuit elements. Their combined power 
consumption is less than lOmW. The 
outpulsing to line is done by a mercu¬ 
ry-wetted reed switch. 

When a key is depressed, the number 
in binary form is put into a shift-regis¬ 
ter. At the same time, the first number 
in the store is transferred to the output 
pulsing circuit Thus, numbers can be 
keyed into the store without affecting 


the output operation. Because the store 
is interposed between the operator and 
the outgoing line, the operator is able to 
work at her own speed and develop any 
working rhythm she likes. The outgoing 
impulses, however, are timed automati¬ 


cally at the highest rate suitable for the 
network concerned. With exchanges 
using standard uniselectors, the rate is 
10 impulses per second. (Pye of Cam¬ 
bridge Ltd, St. Andrews Road, Cam¬ 
bridge, CB4 1DP, England). 


ItlllMIKtlltllllllltllllllllllflMIIIIIIIIMIItlllllllllllllllllllllllllllll 


Computer link to NZ 

A data transmission link has been 
established between Australia and New 
Zealand to permit data to be fed into a 
remote terminal unit at Dunedin for 
processing in a computer in Sydney. 
The remote terminal was installed in 
Dunedin to provide a demonstration of 
a computer hire service to delegates 
attending a three-day computer confer¬ 
ence in August. The Sydney computer 
was a $6-mil!ion machine operated by 
the Data Services Division of Control 
Data Australia Pty. Ltd., 221 Miller 
Street, North Sydney, 2060. 

Crashproof recorder 

A fully crashproof cockpit voice 
recorder has been developed in the 
UK by Marconi Space and 
Defence Systems Ltd, and A & M 
Fell (Manufacturing) Ltd. The recorder 
uses an endless loop of tape with a 30- 
minute cycle to provide a continuouslv 
up-dated record of every word spoken 
by a pilot during a flight. Should the 
aircraft crash, the record will survive 
to supplement the instrument record¬ 
ings stored in the “black box” flight 
recorder. The fully solid-state elec¬ 


tronic circuitry is housed in a separate 
compartment at the rear end of the 
recorder within the protected container. 
A tape running indicator, end-of-loop 
sensor, and an underwater location 
radio beacon are optional extras. 

Space communication 
conference 

An international conference on 
“Space and Communication” will be 
held in Paris, France, between March 
29 and April 2, 1971 on the occasion 
of the International Exhibition of Elec¬ 
tronic Components (Paris, March 31 to 
April 6.) The conference covers radio 
and electronic engineering techniques 
in data collection and transmission as 
used in space communication systems. 
Papers to be presented will deal with: 
Presentation of application systems and 
description of new techniques; Func¬ 
tional description and design of subas¬ 
semblies; Components and assembling 
techniques. 

Intending authors of papers are re¬ 
quested to forward the eventual title to 
reach the organisers before November 
15, 1970. Further information may be 
obtained from; Secretariat du Colloque 


Information display 



A data display system using 
an ordinary colour television 
receiver , developed in Japan 
by Hitachi Ltd. The system 
can transform computer-pro- 
cessed information and dis¬ 
play it on the screen as a 
trend graph. It uses seven dif¬ 
ferent colours to display 
curves formed by linking 
illuminated dots on the 
screen. (Hitachi Ltd., Nippon 
Bldg., No. 8 , 2-chome, Ohte- 
machi, Chiyoda-ku, Tokyo , 
Japan.) 


International L’Espace et la Commu¬ 
nication, 16 rue de Presles, 75 Paris 
15e, France. 


Instrument exhibition 

Labex International 1971 will be 
held in Earls Court, London, from 
March 29 to April 2, 1971. Sponsored 
by the publication “Laboratory Prac¬ 
tice” and the Scientific Instrument 
Manufacturers* Association of Great 
Britain, the exhibition will be devoted 
entirely to instrumentation, equipment, 
apparatus and supplies for every kind 
of medical and industrial research 
laboratory. More than 600 manufac¬ 
turers from every industrial country in 
the world will be represented at Labex 
The exhibition is to be organised by 
U.T.P. Exhibitions Ltd., 36-37 Furnival 
Street, London E.C.4, England. 

Noise measurement 
standards sought 

Noise pollution is now regarded as 
nearly as serious a problem in some 
circumstances as air pollution. Control 
of noise has proved to be difficult, 
as different “standards** have been 
applied in its measurement. Now, the 
National Bureau of Standards in the 
USA is undertaking a program of basic 
psychological research in an attempt to 
resolve the disparity between the diffe¬ 
rent “standards.” The program will in¬ 
volve using a number of test subjects 
for assessing the effects on them of 
various types of sound. The psy¬ 
chological effects on the subjects will 
be carefully compared with the physic¬ 
al parameters of the sound sources. 

The NBS program has access to a 
large pool of young subjects with keen 
hearing in the persons of high school 
students employed at the Bureau in 
the summer vacation. Volunteer sub¬ 
jects are placed in a sound-proof booth, 
where they are exposed to audible 
stimuli with experimentally varied 
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Standard extrusions for every purpose 




heatsinks 

Manufactured in Australia, these extrusions offer design engineers 
"off the shelf” heatsinks for most applications. 

TYPE STANDARD LENGTHS FINISH 

35 D 2" 3" 4" 6" Anodised 

45 D 3" 4" 6" Anodised 

55 D 4" 6" 8" Anodised 

65 D 4" 6" 8" Plain 


I Milliard I 


35d 

For use with lower 
power transistors 
and silicon diodes. 


For use with high 
power thyristors 
and silicon diodes 
under high peak 
current conditions. 


For use with high 
power transistors, 
thyristors and sili¬ 
con diodes. 


For use with 
medium power tran¬ 
sistors, thyristors 
and silicon diodes. 


Bulk material is available in 3b" and 72" lengths.Non-standard lengths, 
subject to quotation, can be supplied in minimum quantities of 100 pieces. 

Further details are available from Mullard offices throughout the 
Commonwealth. 



Mullard-Australia Pty. Ltd. 

35-43 Clarence St., Sydney, N.S.W. 2000. Phone: 29 2006 • 123-129 Victoria Pde., Collingwood, 
VIC. 3066. Phone: 41 6644 • Cnr. Light St. and St. Paul’s T’ce., Bowen Hills, QLD. 4006. 
Phone: 51 5151 • 176 Wright St., Adelaide, 5000. Phone: 51 3123 • 579 Murray St., Perth, W.A. 
6000. Phone: 21 2561 • Medhurst Wholesale Ltd., Hobart, Launceston, Burnie, TAS. 

Associated with MULLARD LTD., LONDON __ 
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SCHOOL BUYS ITS OWN COMPUTER 

While not the first Australian High school to introduce courses on 
computer programming, Trinity Grammar School, Kew, Victoria, is prob¬ 
ably the first to have purchased its own computer. For some time the school 
mathematics centre has been operating as an applied mathematics labora¬ 
tory, and the addition of a computer was a logical step forward. The com¬ 
puter, a PDP-8/S, has a 4K word memory, paper tape input-output devices, 
and a teletype. The core memory can be expanded and additional teletypes 
can be added as required. 

Mr John Skelton, co-ordinator of the mathematics centre, has in¬ 
troduced a range of topics, including statistical numerical methods, survey¬ 
ing, and the use of the slide rule and mathematical instruments. In the past, 
it was found that hand-operated and electric calculators were inadequate 
for the volume of calculations required by the classes. With the new high¬ 
speed general purpose computer, it is hoped that the range and depth of 
topics can be greatly extended. 

All fifth form boys spend two hours each week at the mathematics 
centre, and about one third of this time is devoted specifically to computer 
activities. They learn binary, octal and hexadecimal number systems, flow 
charting, program logic and computer methods for solving equations, con¬ 
structing difference tables, integrating and generating such functions as log, 
sine and square root. They also learn how to prepare program and data 
tapes, to call their program into the computer, and to interpret the console 
lights. Third and fourth form boys are being introduced to the computer, 
but are spending only half as much time in this work as the older boys. 

iiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiHiiiiiiiiiiiiiiiiiiiiuiiiiiiiiimiiiHiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiumii 

Cassette data store 

This compact telegraphic 
data storage device uses 
standard C90 or C60 cassette 
magnetic tapes to record and 
playback digital data from 
any source . Up to 50,000 
characters can be stored on 
one cassette . Called the GED 
450 , the device uses medium 
scale integrated circuitry and 
weighs only 8lb. (Recording 
Designs LtdBlackwater 
Station Estate , Camberley, 

Surrey , England ). 



parameters. In one test, the subject 
hears two tones of different pitch and 
is asked to adjust the amplitude of one 
so both sound equally loud. Other ex¬ 
periments synthesize complex sounds 
from simple components and measure 
the variables of context motivation and 
adaptation as they affect subjective 
judgements. 

Cartridge TV system 

A mass-produced home cartridge 
television system, to be called Cartrivi- 
sion (CTV), will be marketed in the 
USA early next year by Cartridge Tele¬ 
vision Inc, a subsidiary of the Avco 
Corporation. The Admiral Corporation, 
of Chicago, will be the first US tele¬ 
vision set manufacturer to adopt the 
new system. A CTV owner will be able 
to set a time when he leaves home and 


automatically record TV programs off- 
air, allowing him to see scheduled pro¬ 
grams at any time afterwards. Normal 
TV viewing will be available when the 
cartridge system is not in use. 

Built to sell in the US in the $700- 
$800 range, the system comprises a 
solid-state combination, receiver-record¬ 
er-playback unit with a cartridge video 
tapedeck and a full-size colour tele¬ 
vision receiver built into a single self- 
contained unit. The CTV receiver has 
also been designed to play pre-recorded 
catridges in full colour, as well as tapes 
prepared by the user shot on blank 
video cartridges with a special cam¬ 
era/ sound recorder. Cartridges will be 
sold in 15-minute. 30-minute, one-hour 
and two-hour formats. In addition, 
hundreds of pre-recorded full-length 
tapes of movies are to be made avail¬ 
able in the US for rental at about $2. 



JUiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiitiiimimiiimmiiiiiiii 

New ATDA chairman 

Mr L. G. Rowe, managing director of L. M. Erics¬ 
son Pty Ltd, has been appointed chairman of the 
Australian Telecommunications Development Associa¬ 
tion. He succeeds Sir Samuel Jones who has been chair¬ 
man of the Association for the last three years. Mr 
Rowe, who has been an ATDA council member for 
eight years, is also a member of the Committee of 
Economic Development of Australia and a member of 
the Institute of Directors. B 


UP-GRADE TO 
CONNOISSEUR 
from Encel ^ 



Connoisseur BD2 integrated 
Transcription Unit. "An 
attractive, medium priced 
turntable with a highly 
satisfactory standard of 
performance — well made and 
beautifully finished — robust 
enough for all domestic 
requirements." 

The authoritative magazine 
"The Gramophone" describes 
the Connoisseur B02 in these 
glowing terms in a recent 
review. Encel offers you the 
BD2, complete with 
Connoisseur SAU2 high- 
precision arm for only $82.50 
(inc. sales tax). Price complete 
with base and acrylic plastic 
cover, $99.50. Inbuilt stop and 
start control knob and hydraulic 
lift control set at front edge of 
baseplate. Special precision 
ground rubber belt drive from 
synchronous motor. 

Connoisseur BD1 Turntable. 

Similar 'no compromise* 
specification as the BD2 but 
without tonearm and fitted with 
smaller baseplate to permit 
simple mounting of any type 
of arm. 

Available ready to play $39.50 
(inc. sales tax), or in easily 
assembled kit form,only $34.50 
(inc. sales tax). 


Connoisseur SAU2 
Tonearm. A high-precision 
unit with special design features 
to ensure accurate tracking. 
Gimbals set at 45/45 degrees 
permit a small bias weight or 
the inner gimbal ring to correct 
skating and inward pull. 

Inbuilt oil damped lift. 

Encel price $29.50 
(inc. sales tax). 

Connoisseur SCU1 Ceramic 
Stereo Cartridge. Diamond 
replaceable stylus. Armature 
system gives high vertical and 
horizontal compliance without 
forward or backward movement 
giving high channel separation 
and flat response over a wide 
frequency spectrum. 

Price $12.50 (inc. sales tax). 

Please write for full details and 
reviews of all these famous 
Connoisseur products. 


MKAD OFFICE: 431 BRIDGE ROAD, 
RICHMOND, VIC. 3121 
TEL. 42 3762 

SYDNBY STORE: GROUND FLOOR, 

2 SM BUILDING, 257 CLARENCE STREET, 
SYDNEY, N.S.W. 2000 
TEL. 29 4563, 29 4564 

■ AUSTRALIA'S OREATIST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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Pye announces 
the remarkable new 
Koklseal CrystaL 
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That’s more 
‘beeps’ per sheep. 

Australia isn’t all that rides on the sheep’s back. 
Radio transmitters do, too. Tiny ones strapped 
on their backs that ‘beep’ back information 
about body temperature, pulse rate, etc. 

It’s all part of a CSIRO research programme to 
find ways to improve sheep productivity. And 
every improvement in those radio transmitters 
helps the programme. 

Pye Koldseal crystals are a major improvement 
because they are the first contamination free, 
metal encased crystal ever made. This means they 
will keep their frequency more 
precisely for a much longer time. 

The secret is in the way they’re 
sealed. Not hand soldered like 
other crystals. But cold welded. 

So dust and dirt don’t get 
a chance. It’s a new era in crystal purity. 



Koldseal. A new era in crystal purity.” 
(Shown here larger than actual size.) 


m 


Crystal Division 

Head office and factory, Clarinda Road, Clayton, Victoria, 3168. Phone 544 0366. 
Sales offices all states. In Western Australia — W. J. Moncrieff Pty. Ltd. 


• PABMICOI/MCM 
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CONTROL RADIO 


A REMOTE 




LINK 


Part 1 — Receiver 


by Alan Nutt 


Although developed with a specialised application in view, 
the basic concept of this remote control device forms a 
foundation for many applications, from model control to in¬ 
dustrial equipment. It is only one approach to a many- 
sided problem but lends itself to a large number of possible 
variations to suit individual requirements. 


The idea of remotely controlling the 
operation of equipment, be it model or 
machine, has always held an especially 
high degree of fascination for the elec¬ 
tronics enthusiast, if the numerous 
requests reaching our office are any 
indication. 

A fairly comprehensive discussion of 
model control circuitry was presented 
in the February, 1970, issue under the 
heading “A 27MHz Receiver for Model 
Control.” By no means exhaustive of 
all the possibilities available, the article 
nevertheless gave a good indication of 
the methods used in the simpler types 
of control systems. 

In this present article we want to 
take a closer look at these systems with 
a view to incorporating some of the 
ideas into a practical type of remote 
controller. We have chosen to term the 
project a Remote Power Controller 
rather than a Model Controller because 
of the more general functions we have 
in mind. 

Basically, a remote control system 
comprises three units: a transmitter, a 
receiver and an actuator. The actuator 
is the relay, motor or servo-mechan¬ 
ism which performs the necessary 
physical function when initiated by 
commands sent from the transmitter 
and picked up by the receiver. 

Many methods have been used to 
operate the actuator circuit Mid a wide 
range of designs has been developed, 
from the simplest “carrier only” con¬ 


trol to the very elaborate multi-chan¬ 
nel, digital proportional systems popu¬ 
lar with the serious model enthusiast. 

A simple on/off control function 
may be initiated by the presence or ab¬ 
sence of the transmitter carrier at the 
receiver; although a difficulty of this 
system is the prevention of random 
noise triggering the system into opera¬ 
tion. Despite this limitation, many 
modellers use this method because it is 
much cheaper than some of the more 
elaborate systems. 

The use of control tones super¬ 
imposed on or, more strictly, modu¬ 
lating the transmitter carrier, and tuned 
reed relays or tuned audio amplifiers at 
the receiver end, permit much greater 
control flexibility with a marked 
improveent in noise rejection capabil¬ 
ity. 

An even greater degree of oontrol 
and noise rejection can be achieved 
when a system of pulse-code modu¬ 
lation is employed. 

Several types of pulse-code modu¬ 
lation are in commercial use but for 
model control either pulse width or 
pulse time methods are almost in¬ 
variably employed. Because the oontrol 
information is conveyed as a variation 
in either the spacing or the rate of the 
modulating pulses, amplitude variations 
caused by noise or adjacent channel 
interference have negligible effect on 
the detected information at the receiver. 

Of course, we don’t get anything for 


nothing and the complexity of a pulse 
modulated system usually places it in a 
price bracket where its use can be jus¬ 
tified only by the most serious opera¬ 
tors. 

All things considered, the multiple 
tone arrangement has much to com¬ 
mend it and we decided to investigate 
this system more closely. At the trans¬ 
mitter end, this method involves only 
the provision of a number of tone oscil¬ 
lators, corresponding to the number of 
control functions it is desired to initiate. 
The number of oscillators may be re¬ 
duced for a given number of functions 
if some form of tone sequencing is 
used, but in most cases the saving at 
the transmitter is more than offset by 
the added complexity at the receiver. 

At the receiver, the control tones 
may be passed to a tuned reed relay 
which consists of a single drive 
coil and up to 10 or so ferromagnetic 
reeds, each resonant at a different tone 
frequency. When the drive coil is ener¬ 
gised by an audio tone, the correspond¬ 
ing reed will vibrate at the tone fre¬ 
quency. A contact on the end of the 
reed is used to actuate the necessary 
control circuits. 

By reason of the sharp resonance of 
the reeds, a high degree of selectivity 
is achieved. However, atmospheric and 
man-made noise tends to have a wide 
range of component frequencies with 
the result that, in the absence of a 
signal, random pulsing of the reeds may 
be observed if the noise level is high. 
This may at times lead to spurious 
operation of the associated control cir¬ 
cuits, although the degree of protection 
afforded is considerably higher than the 
simple carrier-operated system. 

A variation of the multi-tone system 
uses tuned audio amplifiers in the 
receiver to effect the frequency selec¬ 
tion. While not quite as sharp in their 
response as the tuned relay, these are 
considerably cheaper and can be made 
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to perform in a very satisfactory man¬ 
ner. Their inherent noise rejection ratio 
can be as high as 20 or 30dB even with 
relatively simple circuitry. 

It was this latter system that we de¬ 
cided to use, by reason of its sim¬ 
plicity, relatively low cost and high 
degree of flexibility. Thus it may be 
observed that we are steering some¬ 
thing of a middle course although it 
should perhaps be stressed again that 
the method we have chosen is by no 
means the only, or even necessarily the 
best, way of doing the job. 

Because we intended to use the 
equipment as a “device” controller 
rather than a “model” controller we 
checked on the relevant Post Office 
regulations covering this type of 
apparatus. The following is a brief 
summary of the department’s publi¬ 
cation RB214, “Conditions Governing 
the Operation of Low-Powered Radio 
Apparatus for the Remote Control of 
Mechanical Devices”: 

Licensing: Licences are not required 
provided the power of the radio ap¬ 
paratus does not exceed the limits 
mentioned below. 

Equipment: The transmitter shall be 
designed and constructed in a man¬ 
ner to ensure that the bandwidth 
of emissions including significant side¬ 
bands shall be confined within the 
frequency limits as specified. A 
schematic diagram of the radio 
equipment, showing the values of 
components should be forwarded to 
the Superintendent, Radio Branch, 
PMG’s Department in the State in 
which operation is intended. The 
purpose for which the equipment is 
intended should be clearly stated. 
Operating Frequencies: 

26957KHZ to 27282KHz 
40.66MHz to 40.70MHz 
2400MHz to 2500MHz 
5725MHz to 5875MHz 
Power: The DC input power to the 
RF generating device supplying RF 
power to the radiator shall be the 
minimum necessary to ensure effec¬ 
tive control of the associated equip¬ 
ment, but not greater than one watt. 
The conditions governing model con¬ 
trol, while similar, are somewhat more 
stringent and permits are required. 
Conditions of operation are covered in 
the department’s brochure, RB195, 
“Conditions Governing the Use of 
Radio Apparatus for the Control of 
Models.” Copies of both RBI95 and 
RB214 may be obtained from the 
PMG Radio Branch in any capital city. 

The application of most interest to 
us concerned the development of a gar¬ 
age door opener (and closer) which 
could be operated from inside a car. 
Although such devices might appear to 
be carrying laziness to an extreme, 
they do have considerable merits in 
certain circumstances — for example, 
in cold, wet weather, and for use by 
handicapped, elderly and physically 
weak persons. Devices of this kind are, 
in fact, available commercially as pack¬ 
aged units. 

It should be understood by those 
contemplating construction of such a 
project that, while assembly is by no 
means difficult, alignment of both 
transmitter and receiver can only be 
carried out satisfactorily if the correct 
procedures and test equipment are 
used. At the very least, a high-imped¬ 
ance voltmeter capable of reading 
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LITTLE SHORT OF 

REVOLUTIONARY 


Deram 


MICROGROOVE “CERAMIC” CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 

Micrographs of a groove recorded with a 10 KHx signal taken from 
three copies of a Dacca stereo frequency test record SXL 2057. 



THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 milli¬ 
gramme; its compliance is 9 x 10-' cms/ 
dyne (lateral) and 5 x 10-" cms/dyne (ver¬ 
tical); tracking weight 2.5 gms.; frequency re¬ 
sponse ± 3dBs 18H: to 18KHz. Output 50MV/ 
CM/Sec. 


Retail Price 

$12.60 


Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD. 


Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 


0-20V will be required and, although 
not essential, an oscilloscope and audio 
generator should be on hand for 
adjustment of the control tone circuits. 

The unit, as presented, is a two- 
channel, remotely operated switching 
device, capable of handling loads up to 
3KW at 240V AC. The two channels 
may be utilised to perform a simple 
on/ off function or, as in our case, sepa¬ 
rate open/close operations on a garage 
door. Sufficient relay contacts are pro¬ 
vided in the receiver to permit other 
functions to be performed simulta¬ 
neously as desired. 

The control function is performed by 
two audio tones, sent over a radio link 
from a small transmitter located at the 
control position. 

The signal from the transmitter is 
picked up by a receiver in the con¬ 
troller, the audio tones detected and 
then passed on to the actuating circuits 
where they initiate the required switch¬ 
ing functions by means of suitable con¬ 
tactors. 

A consideration peculiar to this par¬ 
ticular application is that of security. 
Obviously if the door could be con¬ 
trolled by a single audio tone it would 
not be too difficult for illegal entry to 
be made through the use of a simple 
modulated oscillator. We have there¬ 
fore contrived that the “open” function 
will only be initiated upon the recep¬ 
tion of two discrete tones simulta¬ 
neously. 

There are certain safety aspects re¬ 
quiring attention also and we will 
examine these shortly. But first — the 
circuit in detail. 

An examination of the schematic will 
show that, up to the clipper level con¬ 
trol Rl, the circuit is an adaptation of 
our earlier model control receiver 
described last February. Some slight 
modifications have been made around 
the oscillator circuit to permit the use 
of different types of crystals, and the 
audio amplifier gain has been increased 
somewhat. 

The aerial is capacitively coupled 
through a single tuned circuit to the 
emitter of a common base mixer, Trl. 
The oscillator is crystal locked to a fre¬ 
quency 455KHz below the signal fre¬ 
quency. Injection voltage is developed 
across the 10 ohm resistor in the base 
of Trl. 

Output from the mixer at 455KHz is 
coupled by the two section ceramic 
filter to the input of an LM372 opera¬ 
tional amplifier. Both IF amplification 
and detection take place within this IC. 
the detected audio output being further 
amplified by Tr3 before passing on to 
the control circuitry. 

The control circuits themselves may 
best be considered as two parallel, 
more-or-less identical amplifiers and 
relay drivers. Transistors Tr4 and Tr5 
are frequency selective amplifiers hav¬ 
ing a parallel “T” network incorporated 
in the negative feedback loop from col¬ 
lector to base. 

A characteristic of the parallel “T” 
network is that its transfer impedance 
can be made very high at a frequency 
determined by the appropriate values 
of R and C m the T-connected paths. 
This means that at one specific fre¬ 
quency the feedback from collector to 
base will be at a minimum and the 
gain of the amplifier will be a corre¬ 
sponding maximum. 
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Adjustment of the variable resistance 
arm of the “T” network permits this 
peak in amplifier response to be made 
quite sharp. If the value of this control 
is reduced much below half the value 
of the fixed resistance arms, the circuit 
will break into oscillation. We make use 
of this effect in the transmitter to be 
described next month, but for this 
application the correct operating point 
is just beyond the point where oscilla¬ 
tion ceases. 

What we have, then, is in each ot 
the two control channels an audio am¬ 
plifier with a response peaked at a 
selected frequency and rolling off either 
side at a rate around 20dB/octave. 

Let us look for a moment at Tr5, 
which is tuned to approximately 
250Hz, and consider what occurs when 
a 250Hz tone appears at the output of 
the receiver. 

Bvpassing for a moment the function 
of Dll and D12, the amplified tone 
appearing at the collector of Tr5 is rec¬ 
tified by D3 and D9, the resultant DC 
voltage being developed across the 
3.3K load resistor and charging the 
lOuF capacitor to a value proportional 
to the peak value of the incoming tone. 

This DC voltage is applied directly 
via the sensitivity control, R5, to the 


base of Tr7, the input stage of a 
“Schmitt trigger” regenerative switch. 
Initially Tr7 is not conducting, while 
Tr9 is in a saturated condition by 
reason of the heavy forward base bias 
developed across the 4.7K, 2.7K and 
6.8K resistive divider. The collector 
voltage of Tr9 is consequently at a low 
value equal to the DC drop across the 
12-ohm emit er resistor plus the Vce 
(sat) of Tr9. 

Upon application of a forward DC 
bias to the base of Tr7, this stage 
begins to conduct. Because the 4.7K 
collector load resistor also forms por¬ 
tion of the Tr9 base divider network, 
the base voltage on Tr9 begins to fall 
as the collector current of Tr7 rises. 
This, in turn, reduces the current 
through Tr9 and consequently the DC 
voltage drop across the common 12 
ohm emitter resistor. 

The reduction in potential across the 
emitter resistor is seen by Tr7 as a re¬ 
duction in reverse base-emitter bias, 
and further enhances its collector cur¬ 
rent flow. As the action is cumulative, 
it results in a rapid transition of Tr7 to 
the conducting state, and of Tr9 from 
the conducting to the non-conducting 
state — with a consequent rise in its 
collector voltage. 



A rear view of the 
controller showing 
terminal and socket 
layout. Cables to 
the drive motor 
are connected to 
the barrier terminal 
block on the right 
which is protected 
with a small cover 
strip. 


Immediately the collector voltage of 
Tr9 rises above the forward voltage 
drop of D6 and the base-emitter junc¬ 
tion voltage of Trll, these both con¬ 
duct heavily, closing relay B. Relay 
contacts B4 close and operate contactor 
C which applies mains voltage to the 
door drive motor. 

The operation of the second or “A” 
relay channel is very similar to that 
just described, except that amplifier 
Tr4 is tuned to 1200Hz and a diode 
logic AND gate is located between the 
output of the amplifier and the input to 
the trigger stage, Tr6. While the B 
relay Schmitt trigger is operated from 
the rectified tone, the A relay trigger is 


SPECIAL OFFER 



CASSETTE TAPE RECORDER with 
piano key operation for standard C60, 
C90 compact cassettes with remote 
control mike, tape carrying case, ear 
piece. All included. 

S different models. 


until stocks lost 
postage extra. 
Save $36.50. 

Available from: 


$32.50 


A. VICTOR & CO. 

196 Elizabeth Street 
SYDNEY 2000. 61 2967 


Wide range of Hi-Fi Systems, Tape 
Recorders, Decks, Speakers, Grundig, 
Blaupunkt, Sony radios with multiband 
Bandspreacf Short-wave, for WORLD¬ 
WIDE reception. 
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the PROFESSIONAL TAPE 

tor AROUND HALF the PRICE 


OF ORDINARY QUALITY TAPES 


"BRAND 5” — unconditionally guaranteed and 
manufactured to highest U.S.A. professional 
standards and sensationally priced at half that 
of comparable tapes. 

"BRAND 5" has high remanence iron oxide 


emulsion coated to highest grade Acetate or Mylar 
base material. 

"BRAND 5" ensures unmatched results in high 
fidelity mono and stereo recordings, with certain 
protection against head wear, squeal and gumming 
of heads. 


LENGTH TYPE No. 


DESCRIPTION 
4 MIL. THICKNESS 


NORMAL 

PRICE 


1200' 

1800' 

1800' 

2400' 

2400' 

3600' 


15D7 

10D7 

10D7M 

5D7M 

5D7MT 

5D7MS 


1200 ' 

1200 ' 

isoo 7 


10D57 

10D57M 

5D57M 


600' 

900' 

900' 

1200 ' 

1200 ' 

1800' 


15D5 

10D5 

10D5M 

5D5M 

5D5MT 

5D5MS 


7" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 

5}" REELS 

1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 

5" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 




6.60 

7.25 

9.15 

10.40 

11.90 

13.20 


3.00 

3.25 
3.99 

4.75 

5.25 

6.75 


5.50 

6.00 

8.90 


2.55 

2.95 

3.75 


3.40 

4.15 

5.32 

6.95 

8.70 

9-60 


1.80 

1.98 

2.25 

2.50 

2.75 

3.75 


LENQTH TYPE No. 4 M^TmCKNESS 


CORRESPONDENCE TAPES 



900' 


3D32MS 


3J" REELS 

.33 MYLAR 


3.90 


1.95 


150' 

225' 

225' 

300' 

600' 


15D3 

10D3 

10D3M 

5D3M 

3D3MS 


3" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.33 MYLAR 


.95 

1.20 

1.65 

1.95 

3.30 


.50 

.65 

.70 

.85 

1.60 


CASSETTES 


C30 

C60 

C90 

C120 


3.10 

3.50 
4.75 

6.50 


.99 

.99 

1.65 

2.25 


* AVAILABLE AT ALL GOOD RADIO, 

TAPE AND SOUND STORES 


GREEN CORPORATION LTD. 



FgrFenTorporation 1 ltd! I ™ B ™»"! 

1 324 PITT STREET, SYDNEY, N.S.W. 2000 

Please send me FREE 24-page booklet "How to Make 
Quality Tape Recordings at Home". 


I 

I 
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operated by DC from the supply line 
through the 100K resistor and sensi¬ 
tivity control, R4. 

With no signal appearing at the col¬ 
lectors of either Tr4 or Tr5, diodes D2 
and D4 forming the AND gate are for¬ 
ward biased by the voltage across R4 
and provide two relatively low resis¬ 
tance shunt paths between the top end 
of R4 and ground. The resultant low 
DC voltage across R4 is insufficient to 
trigger Tr6 and Tr8, even with R4 
adjusted for maximum sensitivity. 

On reception of both 250Hz and 
1200Hz tones, the resultant charge 
across the respective lOuF capacitors 
reverse biases D2 and D4, causing the 
voltage across R4 to rise to the level 
necessary to initiate the triggering ac¬ 
tion of Tr6 and Tr8 and the operation 
of relay A by the conduction of TrlO. 

If the 250Hz tone only is present, 
diode D4 will be reverse biased but D2 
is still forward biased and will hold the 
voltage across R4 below the trigger 
threshold. Thus it may be seen that 
both tones are requirea simultaneously 
for operation of the A relay. 

Closure of relay contacts A2 
operates both contactors C and D in 
series and these in turn perform the re¬ 
quired switching function, applying 
power to the drive motor through the C 
contacts and reversing the connection 
of the motor run winding via the D 
contacts so that the motor rotates in 
the opposite direction. 

A short time delay in the form of a 
10K resistor and lOuF capacitor is 
included in the base circuit of Tr7. 
This ensures that A relay will always 
function ahead of B relay when both 
tones are present. Once A relay closes, 
contact A1 opening prevents operation 
of relay B. In this particular case it 
would not matter if B did follow A as 
its function parallels A in operating 
contactor C but this may not be so in 
other applications. 

Diodes Dll and D12 form a signal 
clamp, the level of R1 being adjusted 
so that signal clipping occurs just be¬ 
fore the tone level required to initiate 
triggering. This provides a very worth¬ 
while improvement in noise rejection 
capability as off-frequency signals of 
greater amplitude than the required 
tones are reduced or clipped to a com¬ 
mon level before application to the 
tuned amplifiers. 

Diodes D7 and D8 are used to pro¬ 
vide reverse transient suppression 
across the coils of relays A and 
B respectively. 

While the remainder of the circuit is 
fairly straightforward and involves 
simple switching logic, some comments 
may be in order. 

Following the description of the 
original model control receiver, Pve 
Pty Ltd suggested a modification to the 
original oscillator which they consider 
offers improved performance when 
used with their particular crystals. To 
make the circuit as widely applicable as. 
possible we have made some further 
modifications and designed the printed 
wiring board so that either circuit may 
be used depending on the brand of 
crystal chosen. 

If a Bye crystal is used, the modified 
circuit included in the schematic should 
be used. Incidentally, the receiver and 
transmitter crystals should be pur¬ 
chased as a pair, the receiver crystal 
being 455KHz lower in frequency than 



The general layout of the controller . The printed board, left, was an 
experimental version , and the positions of several minor components 
differ from those shown on the printed wiring pattern. (Page 47.) 


the transmitter crystal. The latter, of 
course, may be on any selected fre¬ 
quency between 26957KHz and 
27282KHZ. 

There is no reason why the 40MHz 
channel could not be used and, indeed, 
in some areas this may be an advan¬ 
tage where high noise level or traffic 
density makes the 27MHz band unten¬ 
able. A couple of turns removed from 
the receiver tuning coil LI, should 
enable this higher band to be covered 
satisfactorily although we have not 
tried this appoach. 


Similarly, there is no reason why the 
control section of the circuit should not 
be used with a separate receiver if one 
is already on hand. The signal level re¬ 
quirements are not stringent providing 
about 700mV can be applied across the 
D11-D12 diode clipper. 

Contactors C and D both operate in 
order to perform the required door 
opening function although this may not 
be so in other cases. Connections to 
these contactors may be varied to suit 
individual requirements and some of 
the unused contacts on the A and B 


ELECTRONICS - 

JOURNALIST S^OOO^PLUS benefits 




THE CLIENT 

An International Electrical Organisation with offices throughout Australia. 

the Man , j u 

• They require a Journalist with a thorough knowledge of Electronics 

to head the Public Relations Division of this International 
Electrical Organisation. . 

Duties will include the production of a new House Publication. 
He must have a complete and thorough knowledge of Electronics 
and have the ability to organise and control the Companies 
Products Promotion Division. 

# Tt will be essential that he be fully conversant with the Australian 
Electronics Industry. 

SALARY AND CONDITIONS „ . 

This Will be subject to negotiation, but a figure of $8,000 4* Benefits is 
envisaged. However, an executive who considers he can justify a higher figure 
shoula negotiate. This is a unique opportunity for both Interstate and Overseas 
Travel. Superannuation is available. 

Location: Sydney. 

SECURITY 

Applicants are assured of the utmost confidence and no enquiries will be made 
until permission is given at a Personal Interview. 

Applications stating age, qualification, experience and appointments held, should 
be addressed to:— 

The Appointments Division, Ref. 6/H. 


CAMPBELL SCOTT & ASSOCIATES, 

88 Pitt Street, 15th Floor, SYDNEY, 2000. 
Phone: 25 7127. 

Management and Personnel Consultants. 
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SOLDER REMOVER 


A revolutionary precision tool 
which removes unwanted 
solder quickly and efficiently 
from printed circuits and 
other solder joints. The 
solder remover can be 
used with any soldering 
iron acting as the melting 
agent. The spring-loaded 
plunger is.pushecf down 
and held in that position 
by a trigger button while 
the solder is melted with 
an iron. Then, by pressing 
the button, the plunger 


is forced up by the spring 
sucking the solder into the 
tool. A quick depression of 
the plunger and it is ready for 
further use. 

An invaluable aid to the radio 
and electronic engineer 
enabling much speedier and 
more efficient repairs or 
replacements of components. 
By eliminating the risk of 
damage to the unit or 
component the solder remover 
saves time and increases 
production. 


For further particulars please contact 



47 YORK STREET SYDNEY 2 0233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 

ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY 
51 0111 31 0341 34 3836 2 1804 67 9161 28 6400 533 1277 & 29 7031 
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relays may be pressed into service. If 
both contactors C and D are to be 
operated simultaneously, the series con¬ 
nection we have used will provide a 
worthwhile saving in current drain. 

A word of caution at this point: Do 
not apply 240V AC directly to either 
relays A or B. They are rated to 100V 
DC only. Any power switching involv¬ 
ing mains supply must be performed by 
contactors C and/or D. 

For safety reasons which apply for 
the garage-door application we have 
chosen to use non-lock operation of the 
A and B relays. This requires that the 
initiating tones must be present the 
whole tune the operation is in progress. 
Other applications may permit lock-in 
operation, until the circuit is interrupt¬ 
ed either by operation of the second 
function or by some external limit 
switch. In this case the necessary lock- 
in may be achieved quite simply by 
adding links to the circuit board to 
bring contacts A3 and/or B3 into cir¬ 
cuit. 

As shown in the schematic, initiation 
of either function automatically locks 
out the opposite function until the par¬ 
ticular sequence is completed. Relay 
contacts A1 and B1 take care of this 
arrangement but may be bypassed as 
required by earthing contacts PL2/8 or 
PL2/7. For door control, it would be 
wise to permit over-riding the close 
function at least, in which case PL2/8 
will need to be earthed. 

It will not be applicable in every 
installation, perhaps, but we have 
shown the external wiring necessary to 
perform all the required operations as 
a door control. The external wiring 
to the drive motor is made to the 
rear terminal block. PL3. As indi¬ 
cated, power is applied via contactor C 
while the direction of rotation is con¬ 
trolled by reversing the run winding 
with respect to the start winding using 
the change-over D contacts. 

Upper and lower limit control is 
effected by two break switches, wired 
as indicated to PL2. Operation of 
either switch breaks the supply to 
either the A or B relays as required. 

We have suggested the use of small 
reed switches, with a bias magnet, 
which may be conveniently located 
within the door frame and triggered by 
a second magnet located on the door 
itself. Alternatively, microswitches with 
some form of mechanical actuator may 
be used. 

A further safety measure may be 
included to prevent accidental closure 
of the door mechanism while the en¬ 
trance is blocked (by a car, for 
example). This may take the form of a 
light-beam operated relay which re¬ 
quires that the beam be unrestricted 
before any function can be initiated. 

Should the door be either opening or 
closing when the light beam is inter¬ 
rupted, operation will cease. Upon 
restoration of the beam, operation will 
proceed providing the control tones are 
still being received. 

A small 12V lamp and lens is 
mounted to one side of the door frame 
and a phototransistor and DC amplifier 
located on the opposite side. A second 
lens and light restricting tube may be 
necessary to prevent the operation 
being affected by high ambient light 
levels. 

The light falling on the photosensi¬ 
tive surface of TT13 causes Trll to con- 
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duct and close an extra relay marked 
“E” in the control unit. Make-contact 
El supplies power to contactors C and 
D. Any interference to the light beam, 
either by personnel or vehicle, causes 
relay E to drop out and remove the 
supply voltage from both C and D con¬ 
tactors. 

The link between pins 3 and 8 on 
plug PL2 normally supplies power to 
the C and D contactor coils and must 
be removed if the inhibit facility is 
added, otherwise contact El is 'by¬ 
passed. 

Apart from the two manually 
operated switches on the control unit, 
additional remote switches may be 
fitted across the contac.s provided on 
plug PL2 if required. These are noted 
as remote open and remote close on 
the circuit. 

The main power switch and mains in¬ 
dicator may be a combination unit, as 
in our prototype design or separate 
units. Although the lamp is specified as 
a 12V type, a series resistor was added 
as protection due to the rather poor 
regulation encountered with the low 
current power transformer. 

The miniature contactors we used 
were supplied by Associated Controls, 
of 14 Enterprise Av, Padstow, NSW 
2211, and are designated type E3211, 
“J” Series. The coils are rated at 24V 


AC but will function cleanly down to 
about 6V DC without difficulty. 

We have listed several components 
as optional in the parts list as these will 
be determined primarily by the func¬ 
tions the controller is to perform. The 
wiring board connector may be deleted 
and direct soldered connections made 
to the board if desired, although a 
socket does make for quick removal 
when necessary. 

The capacitors marked “see text” de¬ 
termine the tone frequencies used to 
trigger the operation and these may be 
varied over fairly wide limits without 
adjustment to the associated resistors if 
alternate frequencies are required. For 
flexibility and security where several 
units may be located in reasonably 
close proximity, different RF channels 
and/or tone frequencies would be 
desirable. 

Suitable fractional horsepower 
motors may already be on hand for 
door actuation, but if new units are re¬ 
quired, motors fitted with a wide range 
of reduction gearboxes are available 
from Harod J. Gilbert Pty Ltd. 2 Re¬ 
gatta Rd, Five Dock. NSW 2046. 

Construction of the controller 
presents no special problems. As may 
be seen from the photographs, the 
removable panel forms the rear of the 
case rather than the front which is the 


A.R.R.L. 

RADIO 

AMATEUR'S HANDBOOK 


1970 EDITION 

The handbook has long been con¬ 
sidered an indispensable part of the 
amateur's equipment. 

Price $6.50. Pott 40c 

R.S.G.B. 

RADIO 

COMMUNICATION HANDBOOK 

Theory and practice of the latest 
techniques have been blended to¬ 
gether to form a book essential to 
both student and constructor. 

Price $10.50. Post 50c 

COLLINS BOOK DEPOT 


363 SWANSTON STREET, 
MELBOURNE, VIC., 3000. 
Phone: 663 3787. 

Stock lists available free of charge 
on any subjects of interest to you. 
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Still manually testing digital logic boards 

WHY NOT 



QtMMJtEHSEO 

mOUOTWN TESnitt ? 

It can really save you money! 



Even the most complex logic circuit board 
can be tested and, if necessary, rectified by 
any unskilled operator using the 1790. The 
cost savings over older manual methods are 
substantial. 

One major feature with the 1790 Logic Cir¬ 
cuit Analyser is the simplicity of program¬ 
ming. To make the test programming a tech¬ 
nician's role, General Radio have developed 
a simplified test language. A knowledge of 
logic operations, plus a decision in how the 
device should be tested is all that is required. 



ELECTRONIC INSTRUMENTS 


» ADELAIDE 56 7333 • PERTH 8 4131 

• BRISBANE 51 5121 • SYDNEY 29 (III 

• MELBOURNE 69 0151 
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THESE PARTS WILL BE REQUIRED 


(Items marked * are optional. Refer 
to text.) 

2 TT801, AY8116 

2 BF115. 

7 2N3565 or BC108. 

1 LM372. 

1 BPX25 (*) or FPT100 (*) 

10 OA95 diodes. 

2 EM401 diodes or similar. 

1 BZX70/C12 zener diode. 

1 Printed wiring board, 70/rdl. 

2 4-pole miniature relays, 430 
ohm coil (Varley VP4 or 
similar). 

2 Printed circuit sockets for 
relays. 

1 100PIV, 1A bridge rectifier. 

1 12.6V, 1A power transformer 
(PF1728, PF2565 or similar). 

2 Cartridge fuse holders. 

1 Case and panel, 6in x 12in x 
4 kin. 

1 27MHz crystal to match trans¬ 
mitter (see text). 

1 Mur at a ceramic filter, SFD- 
455B. 

2 Push-button switches, N/O. 

1 SPST mains switch and in¬ 
dicator (see text). 

2 12V indicator lamps and bezels. 

1 banana socket and plug. 

1 2-way terminal block. 

1 6-way terminal block (*). 

2 15 A, 240V AC contactors, 
12V DC coil (*). 

1 9-pin plug and socket (*). 

1 16-way PC socket, 0.15 in 

spacing (McMurdo) (*). 

1 6-lug miniature tag board. 

2 3/8in grommets. 

4 Rubber mounting buffers , 

6 kin brass spacers. 

2 lin brass spacers. 


RESISTORS (all unless noted). 

1 10 ohm 

2 12 ohm 

1 27 ohm 5W 

2 33 ohm 1W 
2 68 ohm 

1 270 ohm 

2 470 ohm 
5 IK 

1 1.5K 
4 2.7K 

2 3.3K 

3 4.7K 
2 5.6K 

2 6 8K 

3 10K 

2 22K 

3 47K 
1 82K 
3 100K 
1 2.2M 

1 22K tab pot. 

3 47K tab pots. 

1 100K tab pot. 

CAPACITORS 
1 2.2pF NPO 
1 8 2pF NPO 
1 lOpF NPO 

1 70pF trimmer (Philips). 

1 150pF styroseal. 

2 3300pF polyester (see text). 

1 6800pF polyester (see text) 

2 8200pF polyester (see text) 

1 0.015 uF polyester (see text) 

1 0.01 uF 25 V disc 
1 0.047uF 25V disc 

4 0.1 uF 25 V disc 

3 0.1 uF 35V tantalum 
3 luF 35V tantalum 

1 2uF 35V tantalum 
3 lOuF 25V tantalum 
1 lOOuF 16V electrolytic 
1 lOOOuF 25 V electrolytic 


ACCESSORIES 

Hook-up wire, PVC sleeving, nuts, bolts, solder lug, self-tapping screws, 
power flex and plug, 20 B&S enam. wire for receiver coil, cable clips. 


visual practice. All the components and 
wiring with the exception of the mains 
switch and indicator, the manual fun- 
don switches and their respective in¬ 
dicators, are fitted to the rear panel 
and circuit board. 

The bridge rectifier and 27-ohm re¬ 
sistor are mounted on a 6-lug miniature 
tag board and spaced from the panel 
on 1 inch pillars. The two end lugs are 
used to terminate the primary leads 
from the power transformer, Tl. 

The mains wiring to and from the 
contactors should be 22/0076 PVC 
rather than the usual 10/010 hookup 
used elsewhere. It is good practice to 
sheath in PVC sleeving all connections 
and terminators particular those carry¬ 
ing 240V AC. 

We cut a small section of bakelite 
panel and fastened it over the motor 
terminal strip to prevent accidental 
contact with the screw heads. He sure 
that the earthing is intact and that both 
case housing and motor frame are 
securely bonded. 

Before the final mounting of com¬ 
ponents, take time to ensure that no 


components foul when the rear panel is 
fitted. If identical components are used 
to those specified in the prototype, no 
problems should be encountered but if 
other items are being pressed into ser¬ 
vice, take time to check them out care¬ 
fully beforehand. 

It might be wondered why we have 
mentioned nothing about the mechani¬ 
cal side of the door operations. This is 
mainly because each installation will 
have to be treated as a custom in¬ 
stallation and all we can do is indicate 
the general electrical connections that 
will have to be made. The mechanics 
will depend on whether the door is a 
roller, slide or tilt type and the method 
selected for operation. 

Some systems employ a coarse screw 
thread, others choose to use gearing or 
chain drive. Here, more than anywhere 
else, the ingenuity of the individual 
constructor can come to the fore. 

Next month we will describe the 
companion transmitter, and system 
alignment details, together with some 
thoughts on the installation of the 
transmitter in a vehicle. Q 


LOOK TO 
ENCEL FOR 
TOP HI-FI 
VALUE... 


Cambridge P40 Amplifier 
— Encel price, $298.00 
(inc. sales tax). The latest 
outstanding product from 
Cambridge Audio Laboratories 
Ltd, England. It inspired Reg. 
Williamson in his technical 
review in Hi-Fi News earlier this 
year to report — "I have been 
completely won over by this 
amplifier. The P40 is sheer 
pleasure to use and, most 
unusual for this reviewer, I shall 
be sorry when the time comes 
to return it. Bravo, Cambridge 
Audio, you have restored some 
of my faith in the British audio 
industry." Write now for full 
technical details and a copy of 
this review. 


Stax SR-3 Stereo 
Headphones and SRD-6 
Adaptor — Encel price, $78.80 
(inc. sales tax). World's finest 
electrostatic headset, with a 
frequency range of 30 — 25,000 
Hz and maximum sound level 
of 115 dB. Adaptor suits any 
amplifier of more than 5 W 
outputs at 4 — 16 ohms. 

Some experts say they are 
better than the best speakers I 
Write for full review and 
technical data now. 


Lustra ST 61OD Tonearm 

— Encel price, $2450 (inc. 
sales tax). A high precision, 
universal arm, which will accept 
all standard mounting 
cartridges. Lightweight, 
removable headshell. Tracking 
is effortless and stable. Stylus 
pressure is adjusted by 
calibrated counterweight. 

Oil damped cueing lift is inbuilt. 
Encel will send you reviews on 
request. 

Sonics Demagnetisar 

— Encel price, $4.90 (inc. sales 
tax). Restores tape recorder 
heads quickly and efficiently to 
their original characteristics. 
Complete with.power-cord and 
plug. A 'must' for top tape 
quality at this low Encel price I 


HEAD OFFICE: 431 BRIOGE ROAD, 

RICHMOND, VIC. 3121 
TEL. 42 3762 

SYDNEY STORE: GROUND FLOOR. 

2 SM BUILDING, 267 CLARENCE STREET. 
SYDNEY. N.S.W. 2000 
TEL. 29 4563, 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 


ELECTRONICS Australia, October, 1970 


53 











Now in Australia 









Philips Hi-Fi. 



Philips introduce their Hi-Fi 
to Australia. Bringing together 
the finest total range of 
compatible stereo audio equipment 
which will enthuse the most eager 
hi-fi amateur or satisfy 
the most dedicated professional. 

Each individual unit has been 


quality matched to integrate 
easily, perform faultlessly. Nothing 
has been spared to achieve the 
ultimate in sound reproduction and 
tasteful outward design. Designed 
and guaranteed by the world-wide 
organisation of Philips. 

Where can you see and hear 
Philips Hi-Fi? Send the coupon 
below for our 40-page presentation 
booklet in full colour. Absolutely 
free. It includes complete 
specifications, plus price list and 
distributors. 


To: Philips Industries Limited 
69 Clarence St., Sydney 2000. 

Please rush me your Philips Hi-Fi 
full colour booklet immediately- 
without obligation. 

Name_ 

Address_ 

City/Town_State_Postcode. 


PHILIPS 


38.1064 
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take 
the step 
that win 

change 

your 

life! 


become an 
electronics 
technician... 

without giving 
up that old job 



You can do it through the unique Technipac training system. It com¬ 
bines the theory and practical application of electronics in a simple, 
logical and effective manner. Within months you can be fully trained 
and equipped to start your own part-time or full-time business in 
electronics, or ready to step into a responsible and well paid position 
in fields such as: communications, medicine, aviation, TV, radio, 
computers, business machines, transportation, ground tracking 
stations, defence and missile installations. 

The Technipac training system consists of 26 Technipacs. Each 
Technipac includes highly specialised equipment to enable you to 
assemble your own professional testing console—the Tecmark II, 
which is yours to keep. 

Up-grade your way of life and become part of the exciting modern 
world of electronics. Most men have the ability to do it—so why not 
you? Take the step now that could change your life—send in the 
coupon for further information about the Technipac training programme 
and the exciting opportunities which exist in electronics. We promise 
that no salesman will call on you. Technical Training International 
Pty. Ltd. Head office: Pacific Highway, Pymble, N.S.W. Production 
and Distribution Centre: Reserve Rd., Artarmon, N.S.W. 


Mail coupon to: Technipac Systems Division 
Technical Training International Pty. Ltd. 
P.O. Box 328, Chatswood, N.S.W. 2067 


Technipac 


To: Technipac Systems Division, Technical Training International Pty. Ltd., P.O. Box 328, Chatswood, N.S.W. 
2067. Please send me free literature, including the brochure "Electronics, Technipac and You". I understand 
no salesman will call. 


Name_ 

Street----City_,__ 

State----Postcode.. Age. 

EA.10 70 
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Fundamentals of 

SOLID STATE 



Chapter 17 


In this brief final chapter the author surveys the current 
"state of the art" in solid state technology. Described are 
recent developments in existing discrete and microcircuit 
devices, new fabrication techniques, and novel types of 
device currently being investigated by basic researchers. 


Developments are now taking place 
so rapidly in the field of solid state 
technology that any survey which 
attempts to capture the current “state 
of the art” is bound to date very 
rapidly. Even in the brief time involved 
between writing and publication it is 
possible that events might easily rele¬ 
gate such a survey to the limbo of re¬ 
cent history. Yet despite this, it would 
surely be unsatisfactory to end any 
basic introduction to the subject with¬ 
out even a brief discussion of recent 
developments and trends. 

While the survey which follows has 
been made as up-to-date as possible, 
it should therefore be regarded 
primarily as a conceptual bridge, written 
to assist the reader in understanding 
and evaluating both current and future 
developments in the light of the basic 
concepts presented in earlier chapters. 

Both in order to make maximum use 
of the available space, and also to in¬ 
crease the potential value of the chap¬ 
ter for reference purposes, the material 
is sectionalised under a number of topic 
headings. The initial sections deal in 
turn with the various types of establish¬ 
ed discrete device, with fabrication 
techniques, and with microcircuit de¬ 
vices. These are followed by a con¬ 
cluding section which describes some 
of the recent “new direction” develop¬ 
ments in solid state technology, de- 
elopments which may well result in 
the appearance of radically new de¬ 
vices and electronic techniques. 

To begin, then. 

IDIODES: A variety of semiconductor 
IP-N diode known as the IMPATT 
Jiode is becoming increasingly used as 
compact, low cost and highly re¬ 
liable source of microwave energy. This 
ltype of device was first proposed by 
|W. T. Read of Bell Telephone Labs 
tn 1958, and is actually a refinement of 
|the conventional avalanche breakdown 
“zener” diode. The name IMPATT 
Is an acronym for “impact avalanche 
land transit time.” 

The operation of the device depends 
pon two characteristics of the reverse 
biased P-N junction avalanche break¬ 
down mechanism. One of these is that 
finite time is required before 
^valanche current flows, after the ap¬ 
plication of breakdown inducing bias; 
the other is that avalanche current car¬ 
riers take a finite transit time to cross 
Ithe depletion layer. The total delay 
lime produced by these two effects is 
Sufficient to correspond to a phase shift 
lof greater than 90 degrees at micro¬ 


wave frequencies, and hence such a 
junction tends to possess a negative 
component of AC resistance at such 
frequencies. 

When the IMPATT diode is inserted 
into a suitable microwave resonant 
circuit and biased at the threshold of 
avalanche breakdown, the negative re¬ 
sistance component of its AC junction 
resistance effectively cancels the reson¬ 
ant circuit losses, and hence the circuit 
produces continuous oscillations. 

Because they are operated in 
avalanche breakdown mode, IMPATT 
diodes dissipate considerable heat 
energy when in operation. This poses 
problems for the device chip designer 
and for the package designer, because 
the device must be kept very small to 
be compatible with microwave cir¬ 
cuitry. Accordingly recent devices have 



Figure 17.1: Recent IMPATT 
diodes , capable of more than 
500mW output in the 8-12GHz 
“X” band. They are shown 
approximately normal size. 
(Courtesy Hewlett - Packard 
Australia Pty. Ltd.) 

all been fabricated from silicon, and 
have used a special “upside down” chip 
format, with the junction itself at the 
very bottom to bring it into close 
proximity to the solid copper header of 
a miniature “pill” package. 

This has produced IMPATT devices 
capable of providing up to 1 watt of 
continuous or “CW” power in the 8— 
12.4GHz (8000 — 12,400MHz) micro- 
wave “X” band, with conduction cool¬ 
ing at room temperatures. It seems 
likely that devices capable of even 
higher output in this band will be pro¬ 
duced in the very near future. 

IMPATT diodes are not restricted to 


by Jamieson Rowe 


the low microwave region, either; in 
fact researchers at Bell Labs are con¬ 
fident of achieving operation at sub¬ 
millimetre frequencies (above 300GHz) 
in the very near future. Already devices 
have been produced capable of gener¬ 
ating a power of greater than 30mW 
at 150GHz, with an efficiency 
approaching 3 per cent. 

Closely related to the IMPATT diode 
is a high-efficiency microwave ava¬ 
lanche diode first discovered at RCA 
Laboratories in 1967. Known as “ano¬ 
malous mode” avalanche diode because 
it operates in a manner which is as yet 
only partially understood, this device 
is capable of generating microwave 
energy at frequencies considerably 
lower than would be explained by the 
normal avalanche delay and transit 
times. Experimental devices have been 
used to produce pulse power levels of 
greater than 1KW at 1GHz, with an 
efficiency greater than 25 per cent. 

Another type of solid state diode 
coming into increasing use is the so- 
called HOT CARRIER or “SCHOTT- 
KY BARRIER” diode. This type of 
diode is not based on a semiconduc¬ 
tor P-N junction at all, but rather on 
a junction between a semiconductor 
material and a metal. It relies upon the 
fact that there tends to be set up at 
such a semiconductor-metal junction a 
potential barrier very similar to that 
set up in a semiconductor P-N junc¬ 
tion, giving the junction rather similar 
properties. The potential barrier is in 
this case known as a Schottky barrier, 
in honour of the physicist who first 
postulated its existence. 

Although a metal-semiconductor 
junction may be formed using either 
P-type or N-type semiconductor 
material, N-type is normally used be¬ 
cause this causes device operation to be 
mainly due to highly mobile conduc¬ 
tion band electrons. If P-type material 
were used, operation would be due to 
the lower mobility valence band holes, 
and device operating speed would be 
lowered. 

If external bias is applied to an N- 
type semiconductor-metal junction 
with the metal made negative with res¬ 
pect to the semiconductor, the Schottky 
potential barrier between the two is 
merely increased, and yirtually no cur¬ 
rent flows. This bias condition thus 
corresponds to the “reverse bias” con¬ 
dition of a semiconductor P-N junction. 

However, if the external bias is 
applied such that the metal is made 
positive with respect to the semi¬ 
conductor, the barrier potential is re¬ 
duced and electrons are injected into 
the metal frbm the semiconductor, caus¬ 
ing a substantial current flow. This 
situation thus corresponds to the “for¬ 
ward bias” condition of a semi¬ 
conductor junction. 

In the forward bias condition, elec¬ 
trons are injected into the metal with 
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starts 
with the 

TOSHIBA 

SR50 new 

photo 

electronic 

cartridge 


Now join the sound revolution 
in Australia. Toshiba SR50 — 
the first high fidelity record 
player available with the 
amazing photo electronic 
cartridge — natural sound puts 
you in the audience. The sound 
is so pure and new that at first 
it is a shock to the senses. 
Artificial tones are eliminated. 
The SR50 gives you these 
revolutionary advantages over 
recorders with conventional 
magnetic cartridges. 

* Frequency range 20-40,000 
Hz. Compliance 30 x 10“ 6 
cm/dyne. Cross talk 32d B 
(1kHz). 

* Lineality is much more 

JOIN THE 

REVOLUTION 

IN NATURAL SOUND. 


To:— Sun Electric Company Pty. Limited, 

26-52 Queensbridge St., South Melbourne. Vic. 3205. 
Please send me technical brochures for the following:- 

SR 50 . Record Players: ..Tape Decks:. 

Amplifiers: .Tape Recorders: ... 


truthful and distortion is 
minimal. Superb transient 
characteristics. 

TOSHIBA SPEAKER SYSTEMS 
— scientifically designed by 
Toshiba sound engineering 
experts to give you a real 
revolution in sound. 

The entire range of Toshiba 
speaker systems have been 
acclaimed by high fidelity 
specialists and enthusiasts for 
its uncoloured natural sound. 
The only sound that stays with 
you. Cabinets are engineered 
from precision cut, 
scientifically selected timbers. 
Bookshelf to full size floor 
models. 


Fill in the 
send all technical data on the 
SR50 and the revolutionary 
photo electronic cartridge — or 
information on any other 
Toshiba appliance. 
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Name:. 

Address: 
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an initial energy level substantially 
above that of the metal’s own “free” 
electron population. These carriers are 
thus effectively “hotter” than the other 
electrons in the metal, and it is this 
fact which causes metal-semiconductor 
diodes to be called “hot carrier” diodes. 
Once in the metal the hot electrons 
give up their excess energy in an ex¬ 
ceedingly short time—about one tenth 
of a picosecond — and immediately 
become indistinguishable from the 
other electrons. 

Because of the characteristics of 
metal-semiconductor junction conduc¬ 
tion, hot carrier diodes are capable of 
switching at extremely high speeds. 
Recent devices developed for UHF 
mixing and detection applications have 
achieved total switching times less 
than 50pS (IpS = lO^sec). They 
also tend to exhibit very low forward 
voltage drop, and this has resulted in 
their use for high-current low voltage 
power rectification. 

A further type of discrete diode de¬ 
vice coming into increasing use is the 
“transient protected” or controlled 
avalanche rectifier diode, of which men¬ 
tion was made in chapter 5. This type 
of device is designed to enter avalanche 
breakdown in a distributed and con¬ 
trolled fashion, and is thus capable of 
sustaining short reverse transients of 
quite high amplitude without damage. 
Because of the controlled breakdown 
characteristic, such diodes may be con¬ 
nected in series for high-voltage appli¬ 
cations without the need for additional 
components to ensure voltage sharing 
between devices. Recent devices have 
been connected in series stacks to pro¬ 
duce assemblies capable of rectifying 
up to 100KV at current levels up to 
10A. 

UNIJUNCTIONS: Lower cost, faster 
switching and more tightly controlled 
parameters have been the main features 
offered by recent UJT devices, many of 
which are now being fabricated using 
planar technology. However indications 
are that this type of device will gradu¬ 
ally be superseded by the low-power 
complementary SCR devices which have 
become known as “programmable uni¬ 
junctions” or PUTs (see chapter 14). 
These devices offer very low cost, com¬ 
bined with the ability to function as an 
adjustable-parameter high stability uni¬ 
junction equivalent, 

BIPOLAR TRANSISTORS: Likely to 
be of considerable future significance 
is the recent development of so-called 
“super-beta” devices, having common 
emitter current gains approaching 
10,000. These devices are the product 
of continuing refinement of fabrication 
techniques, being basically standard 
diffused planar devices having extremely 
thin base regions. 

If high current gain were the only 
feature of these new devices, they 
would not be remarkable, because 
equivalent gain levels may be achieved 
quite easily using cascaded devices. 
However, besides high current gain the 
extremely thin base region of the new 
devices gives them extended frequency 
response, improved noise figure, and 
low leakage currents. It also causes 
their high current gain to be maintained 
down to very low emitter current levels 
— as low as lOnA. 

These additional features are not 
generally possessed by cascaded tran¬ 
sistor combinations, so that the new de¬ 
vices are particularly attractive for use 


in such applications as the high imped¬ 
ance input stage of wide-band low 
noise amplifiers. The combination of 
low leakage current and very high cur¬ 
rent gain at very low emitter currents 
allows a “super beta” common emitter 
stage to be designed to present an in¬ 
put resistance of 2,000M or higher. 
Predictably, one aspect of device 
performance does suffer as a result of 
the extremely thin base region: break¬ 
down voltage. Typical “super beta” 
structures have a BVceo in the order 
of only 3 or 4 volts, which makes them 
rather unattractive as discrete devices. 
However, the need to restrict operating 
voltages presents no particular problem 
in microcircuits, where the new ele¬ 
ments may be combined with normal 
elements in a variety of profitable con¬ 
figurations. 



Figure 17,2 , above: The struc¬ 
ture of the new field-effect trig¬ 
gered planar thyristor. Figure 
17,3 , right: the structure of the 
power FET developed by the 
Japan Semiconductor Research 
Institute . 


Much recent development work in 
bipolar transistors has been directed 
towards improved high power devices. 
Many improved power devices have 
been produced for UHF and micro- 
wave applications; typical devices are 
now capable of delivering more than 
SOW at 175MHz, 20W at 470MHz, 
and 10W at 2GHz. Other recent 
power devices have been designed for 
very high voltage or high current 
switching at low frequencies; one 
recently announced device offers a 
BVceo of 1000V, with a power rating 
of 100W, and a continuous collector 
current rating of 5A. 

“Power Darlington” devices have 
recently been developed as one attrac¬ 
tive answer to the problem of achiev¬ 
ing high current gain from a bipolar 
device at high current levels. These 
devices are actually two cascaded bipo¬ 
lar elements in a single package, con¬ 
nected in the “Darlington” configura¬ 
tion—both collectors are connected to¬ 
gether, with the emitter of the “input” 
device directly connected to the base of 
the “output” device, so that the overall 
current gain becomes equal to the pro¬ 
duct of the two betas. 

Recent devices of this type have 
employed microcircuit techniques to 
fabricate both elements on a single 
monolithic silicon chip. This has both 
lowered device costs and improved 
performance: typical devices offer a 
minimum beta of 1,000 at 3A collec¬ 
tor current, with Icbo as low as 200uA 
at 60V for a device having an LVceo 
of 80V, 

FETs: Probably the most significant 
recent development in FET devices 
has come from the Japan Semiconduc¬ 
tor Research Institute, who have suc¬ 
ceeded in producing a JFET capable 
of controlling up to 40 watts of power. 


The experimental device uses a lattice- 
pattern P-type gate, and an almost- 
intrinsic material N-type channel array 
between heavily doped N-type source 
and drain regions. It has an extremely 
high transconductance: lOOmA/V. 

Although the chip of the new device 
is only some 2.5mM square, samples 
have been used to control currents of 
200mA at up to 200V. The goal of the 
J.S.R.I. is now to produce larger units 
capable of operating at up to 3,000V 
at currents of 1A or higher, and this 
seems quite feasible using the structure 
they have developed. 

A different type of power FET has 
recently been devoloped at RCA 
Laboratories, in this case a microwave 
power amplifier device fabricated from 
gallium arsenide material. The device 
uses a metal gate and a metal-semi- 
conductor Schottky barrier for gate 
isolation. 

Experimental samples have produced 
a power output of 5.6 watts at 
2.2GHz, with 6.5dB power gain. 


N-TYPE SOURCE N-TYPE EPITAXIAL 


REGION LAYER 



In the realm of low power FET 
devices. National Semiconductor of 
California has recently developed dual 
JFET devices in which the two ele¬ 
ments have the important parameters 
precision matched over a 10:1 drain 
current range. This has been achieved 
by using a monolithic microcircuit 
approach, in which both elements are 
fabricated within a single silicon chip, 
and are interleaved both to ensure 
virtually identical processing and also 
to produce extremely close tempera¬ 
ture tracking in operation. 

THYRISTORS: Planar epitaxial and 
diffused PNPN thyristor structures 
have recently been developed, and are 
becoming increasingly used both for 
low-current discrete devices, and for 
thyristor elements incorporated into 
monolithic microcircuits. 

One interesting variation on the 
planar thyristor device theme recently 
announced is a reverse-blocking triode 
device (SCR) in which triggering is 
performed by means of the field effect. 
The P-type anode and cathode gate 
regions of the device are separated by a 
lightly doped N-type anode gate region, 
into which a conducting channel is 
induced by a metal gate electrode de¬ 
posited above it on the silicon dioxide 
passivation. The device thus combines 
a normal PNPN thyristor configuration 
with that of an enhancement or “type 
C” MOSFET, and offers very high 
power gain. 

Steady but continuing progress is 
being made in the development of very 
high power thyristor devices. In Japan, 
Hitachi Ltd. recently announced two 
new SCR devices capable of handling 
400A at 10KV and 1,600A at 2.5KV 
respectively, intended for such applica¬ 
tions as electric traction. Triac devices 
of up to 200A capacity at 1KV have 
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5mV to 50V/DIV 
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<b2^This symbol of technica 
achievement in Australian 
electronic instrumentation has 
captured an export market 
in 25 countries. 


BWD, one of Australia’s leading 
manufacturers of electronic instru¬ 
ments, is a success story. A suc¬ 
cess story of technical achievement 
and reliability which has gained 
BWD a major share in the Austra¬ 
lian market against overseas and 
local competition, and now a 
rapidly growing export demand to 
25 countries. 

Advanced technical design, 
versatility and reliability at an 
economical price make BWD 
instruments the best solution 
to your particular problems. 

Don’t just take our .word for 
it, call or write today and see 
just how competitive we 
can be. 














































































been produced by International Recti¬ 
fier of California, for use in heavy 
duty AC static switching. 

FABRICATION TECHNIQUES: Pos¬ 
sibly the most significant recent de¬ 
velopment in the device fabrication 
field is the rapid growth of “ion im¬ 
plantation” doping techniques as an 
alternative, in certain applications, to 
the diffusion technique. In ion im¬ 
plantation. impurity dopant atoms are 
injected into the semiconductor crystal 
wafers by direct bombardment in a 
vacuum, the atoms being in the form of 
charged ions which are accelerated to¬ 
wards the wafers by an intense electric 
field. 

Ion implantation is not new, having 
been first envisaged by William Shock- 
ley in the early 1950s. However only 
recently have the techniques been re¬ 
fined and developed to the stage where 
they provide a fully practical commer¬ 
cial alternative to diffusion. 

Ion implantation offers three main 
advantages. Possibly the most impor¬ 
tant of these is that it is considerably 
faster than diffusion; typically the ion 
bombardment process itself takes only 
4 or 5 minutes, although a further 10 
minutes or so is required for a follow¬ 
up thermal annealing process. The lat¬ 
ter is necessary to allow the crystal 
lattice of the wafers to “recover” from 
structural damage incurred during the 
bombardment, and to ensure that the 
dopant atoms are fully incorporated 
into the lattice system. 

The total ion implantation process 
thus takes only about 15 minutes, com¬ 
pared with roughly as many hours for 
the diffusion process, and it is under¬ 
standable that this makes the process 
very attractive from a commercial 
viewpoint. 

A second advantage of ion implan¬ 
tation is that the semiconductor wafers 
need not be heated to temperatures 
anywhere near as high as those requir¬ 
ed for diffusion. The ion bombardment 
process itself generally takes place at 
room temperature, while the follow-up 
thermal annealing operation typically 
involves a temperature between 500 
and 650°C, which is considerably 
ower than the 900-1300°C range re¬ 
quired for diffusion. The lower tem¬ 
perature processing generally eases 
:ontamination problems and wafer 
lamage due to thermal cycling, and 
nanufacturing yields tend to be 
ligher as a result. 

The third advantage is that ion 
mplantation is proving to be more 
capable of precise control than dif¬ 
usion. Doping penetration tends to be 
nore uniform, and selective doping is 
ubject to neither the lateral growth 
yhich occurs with diffusion, nor the 
:ontinued penetration which occurs 
vith successive diffusions. It has thus 
•roved possible using ion implantation 
o produce circuit elements which are 
ignificantly smaller than may be pro- 
uced by diffusion, yet with more 
ightly controlled parameters and 
igher performance as well. 

On the debit side, it is true that ion 
nplantation is at present capable of 
roducing doped regions of only 
lodest depth. However, it seems 
nlikely that this will remain a sig- 
ificant limitation for very long. Many 
lajor device manufacturers are 
lvolved in developing the technique, 
nd the advantages provide strong 
lotivation for further development. 


DIGITAL MICROCIRCUITS: Possibly 
the most acclaimed developments in 
the field of digital microcircuits have 
concerned “LSI” or large-scale integ¬ 
rated devices, particularly large shift 
registers and memory arrays. New 
devices of this type are currently 
announced almost weekly. 

A variety of manufacturers have 
announced LSI shift register devices 
having as many as 1,024 stages on a 
single monolithic chip. In some cases 
such devices are arranged as a single 
large register (e.g., 1 x 1024 bits), and 
in others as multiple smaller registers 
(e.g., 4 x 256 bits). 

Memory arrays have progressed 
even further. The simpler read-only 
memory or “ROM” devices, which 
consist basically of a custom pattern 
of coding elements such as diodes have 
been produced with as many as 4,096 
bits, organised in a variety of word- 
bit configurations. A 512-bit customer- 
programmable ROM device, or 
“PROM” has been produced by Radia¬ 
tion Incorporated of Connecticut, the 
device being manufactured as a “blank 
slate” which the purchaser programs 
with the desired coding pattern by 
application of carefully controlled 
current pulses to burn out fusible 
metallisation links. 



Figure 17.4: A five-character 
alphanumeric readout micro- 
circuit device, using light-emit¬ 
ting diodes or LEDs , with 
sample display shown above. 
(Courtesy Hewlett-Packard Aus¬ 
tralia Pty. Ltd.) 

Full-scale random access or “RAM” 
memory array devices capable of 
repeated read-write storage hav e been 
produced with as many as 1,024 bits of 
storage. Generally such devices are 
fabricated as a complex silicon mono¬ 
lithic array which uses a combina¬ 
tion of bipolar and MOS transistor 
elements. The bipolar elements, being 
capable of faster operation, are used 
for address decoding and sensing, while 
the slower but considerably smaller 
MOS elements are used for the actual 
storage cells. 

Some idea of current device capabili¬ 
ties may be gained from the fact that 
Motorola Semiconductors have re¬ 
cently produced a complete solid state 
memory store for a small computer, in 
a housing measuring only 1.7in x 1.7in 
x 1.4in. The memory contains 32 LSI 
storage array devices, each of which 
contains 256 storage cells arranged as 
32 words of 8 bits. Other devices pro¬ 
vide array selection circuits, word-line 
driver amplifiers, and bit-line driver- 
sense amplifiers, a total of 42 LSI 
devices being used to form a complete 
1,024 word x 8 bit memory store. 

Although not perhaps as widely ac¬ 
claimed as the developments in large 


shift registers and memory array de¬ 
vices, impressive developments are tak¬ 
ing place in a somewhat different field: 
display devices, both of the simple 
alpha-numeric variety, and of the com¬ 
plex mosaic type necessary for full 
graphic and video display. Many of the 
recently announced devices of both 
types are based on solid-state light 
sources such as light-emitting diodes 
(LEDs) or electroluminescent materials. 

Virtually all of the solid state display 
devices produced commercially to date 
have been of the simpler alpha-numeric 
variety, designed to provide rugged and 
reliable readout for digital instruments 
and desk calculators. However, experi¬ 
mental devices of the more complex 
mosaic type have been produced, and 
results have been sufficiently encour¬ 
aging to suggest that this type of de¬ 
vice will ultimately bring about the 
obsolescence of the familiar cathode- 
ray tube. 

At a lower level of complexity, basic 
digital logic module devices are under¬ 
going continual development, and per¬ 
formance is rising steadily while at the 
same time prices are tending to fall. 
An example of the order of perform¬ 
ance currently obtainable is provided 
by the devices in the “MECL 4” range 
of ECL logic recently announced by 
Motorola: the fastest flip-flop device in 
this range is capable of toggling at no 
less than 500MHz, while gate devices 
have a propagation delay of only 0.5nS. 

LINEAR MICROCIRCUITS: Develop¬ 
ments in the linear mircocircuit field 
are generally not as spectacular as in 
the digital device field, being mainly 
concerned with devices of high power 
or different application to those pre¬ 
viously available. This may well be due 
to the fact that linear devices are gen¬ 
erally harder to design and to fabricate 
than switching-type digital devices. 

In the realm of higher power devices, 
the Japanese Sony Corporation has 
produced a monolithic audio amplifier 
device capable of delivering an effec¬ 
tive power of 18 watts into 8 ohms. 
The device operates from a 40V rail, 
and produces less than 10 per cent 
total harmonic distortion at full output; 
efficiency is 67 per cent, and the total 
size of the device chip only 59 x 69 
mils. Other manufacturers such as 
Plessey and General Electric have pro¬ 
duced monolithic devices capable of 
between 3 and 10 watts output. 

Higher audio power output has been 
achieved using hybrid devices. The 
Japanese Sanken Company has pro¬ 
duced a hybrid device capable of de¬ 
livering 50W effective; while TRW 
Semiconductors of California have 
produced a hybrid switching mode 
amplifier, for servo applications, which 
delivers 200 watts output at 90 per 
cent efficiency and 0.1 per cent 
linearity. The latter device is in a 
standard TO-3 “diamond” power tran¬ 
sistor package, fitted with 8 pins. 

Voltage regulator devices have recently 
become popular, especially for supply 
voltage regulation on individual printed 
wiring boards in digital applications. 
Firms such as General Electric and 
National Semiconductor have pro¬ 
duced devices for such applications, 
capable of dissipating up to 5 watts and 
delivering more than an amp of closely 
regulated supply voltage. 

Considerable effort is being directed 
towards further development of high 
performance “operational amplifier” de¬ 
vices, intended for precision analog sig- 
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You’ve never heard such realism. Remember 
how tape used to sound? You’d turn up the 
volume and hear background hiss — or turn 
it down and lose the sound. Then BASF 
research perfected a magnetic tape with 
absolutely negligible background noise. So 
we had a 'Low Noise’ tape — but it wasn’t 
enough. We wanted the perfect combination 
that would give the ultimate in reproduction. 
We achieved it with ‘High Output’. Now you 


Also available in transpack 

BASF COMPACT CASSETTES JJ- 99 

Mini size. Mini Noise. Mini prices. ci 26 $ 3.99 


This is the age 
of a new 
sound experience 

BASF 

LH-hifi 

recording tape 

get a two-fold benefit with BASF LH-hifi Tape. 
This dramatic improvement in dynamic range 
gives you as much as 8db increase in 
sensitivity over other quality tapes. Now your 
recordings will take on additional professional 
quality, whether they’re 
opera or pop, rock 
or relaxing. Try this new 
sound experience 
...you’ll love it. 


PLASTIC PACK 

C60.$2.99 | - 

C90.$3.99 I BS> 

C120.$4.99 


Australian Distributor: 

MAURICE CHAPMAN & CO. PTY. LTD. 

276 Castlereagh Street, Sydney, N.S.W. 2000. 61-9881 
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nal processing. The most recent devices 
of this type generally feature either FET 
or “super beta" input stages for very 
high input impedance, together with in¬ 
built frequency and phase compensation 
to ensure stable operation with a mini¬ 
mum of associated external components. 
Gain figures are very high, often in 
the hundreds of thousands, while drift 
has been reduced to a very low level. 

But possibly the most significant rec¬ 
ent development in linear devices has 
been the advent of low cost, simple 
functional devices intended primarily 
to replace discrete component groups 
in consumer products such as radio and 
TV receivers, stereograms and tape 
recorders. These devices might well be 
described as part of a “small scale in¬ 
tegration” concept, in contrast with the 
moves toward medium- and large-scale 
integration in digital devices. 

A large range of relatively simple 
function low cost devices has recently 
been released by Motorola Semiconduc¬ 
tors. The range includes preamplifiers, 
audio drivers, electronic attenuators, 
differential amplifiers, audio output 
amplifiers, voltage regulators and 
toggle flip-flops, all in plastic packages 
and available at a cost which is in some 
cases virtually the same as that of single 
discrete transistors. General Electric 
are also producting a range of similar 
products. 

It seems likely that the low cost 
simple-function linear microcircuit will 
become increasingly popular in the near 
future, by virtue of the twin advantages 
of economy and improved reliability. 
These devices may thus play an im¬ 
portant part in* the “integration” of 
consumer electronics products. 

A further development in the micro- 
circuit field, scarcely noticed but never¬ 
theless significant, is that quite recent¬ 
ly major device manufacturers have 
begun to make available unpackaged 
device clips, either individually or as 
uncleaved wafers. Signal and zener 
diodes, bipolar transistors and 
JFETS are thus available in planar chip 
form, together with thin-film resistors, 
capacitors and inductors on ceramic 
chips of similar size. 

As a result of this development, small 
quantities of quite specialised custom 
hybrid microcircuits can now be 
fabricated at relatively low cost, so 
that microcircuit fabrication is within 
the reach of the many small electronics 
firms who would not be able to support 
or justify a full-scale manufacturing 
facility. It therefore seems likely that 
in the near future custom hybrid 
devices may well provide the means 
whereby "microcircuit technology is ex¬ 
tended into many areas of electronics 
regarded until now as only suitable for 
discrete components. 

NEW TECHNOLOGY: Of the 
emerging “new technology” devices in 
I the semiconductor field, perhaps the 
most established are the so-called “bulk 
effect” device. These owe their origin 
to a discovery in 1963 by J. B. Gunn 
of International Business Machines, 
who found that the application of DC 
voltage across a simple homogeneous 
chip of gallium arsenide caused the 
chip to emit microwave energy. 

I Since Gunn’s discovery, other re¬ 
searchers have found that oscillations 
tan be produced by homogeneous or 
l“bulk” semiconductor material in a 
number of ways, the Gunn effect be¬ 
ing in fact only one possibility. A 


mechanism known as the “limited 
space-charge accumulation” or LSA 
mode of bulk material oscillation was 
discovered in late 1966. 

In basic terms, it would appear 
that bulk effect devices depend for 
their operation upon a tendency for 
electric field “bunching” to occur in 
certain semiconductor materials when 
the applied voltage is raised above a 
critical level. The electric field 
“bunches” or domains move through 
the material at a fixed speed, so that 
the current passed by the device con¬ 
tains corresponding fluctuations. The 
fluctuations form the microwave AC 
energy which the device produces from 
the DC input. 

To date the principal use of bulk 
effect devices has been as microwave 
energy sources. However, continuing 
research is being carried out into the 
mechanisms involved, and experimental 
results suggest that bulk devices may 
eventually be capable of ultra-high¬ 
speed waveform synthesis, logic and 
other operations. 

A new technology which received 
considerable acclaim when it was 
first publicly announced in November, 
1968, is that based on amorphous glass 
semiconductors, also called “Ovonic” 
devices in honour of their acknow¬ 
ledged discoverer Stanford R. Ovshin- 
sky. 

Structurally the devices are very 
simple, in most cases consisting of 
nothing more than a blob of non- 
crystalline or “amorphous” glassy 
material between two metallic elect¬ 
rodes. The glass material has a care¬ 
fully controlled composition, however, 
typical devices using a glass containing 
tellurium, germanium, and arsenic. 
Depending upon the exact ratio of 
these ingredients, the devices can be 
made to act as AC switching elements, 
threshold triggers, or bistable memory 
cells. 

The exact mechanism responsible 
for amorphous glass device operation 
is not yet understood, and until this is 
known the future of this type of device 
must remain cloudy. However, some 
practical applications have already been 
found; the U.S. Army is reported to 
have discovered that an experimental 
instrumentation amplifier constructed 
using amorphous glass devices had a 
greater resistance to high-intensity neu¬ 
tron radiation than any other equipment 
tested, the testing supply and monitor 
cables having disintegrated before the 
devices were affected. 

Another new technology which has 
recently been publicised is “magnetic 
bubble” technology, pioneered by Bell 
Laboratories and the Autonetics Cor¬ 
poration of California. As the name 
suggests, this technology is based on 
tiny magnetic field “bubbles” or do¬ 
mains. which are manipulated around 
the surface of thin layers of magnetic 
materials such as the orthoferrites or 
“YIG” — yttrium indium garnet. The 
bubbles are created, manipulated, 
allowed to interact and also destroyed 
when required, by means of the inter¬ 
action between a rotating magnetic “en¬ 
vironment” field and suitably shaped 
microscopic thin-film patterns of 
permalloy. 

Using this technology, Bell Labs and 
Autonetics have been able to produce 
shift registers, logic element arrays and 
memory arrays with information pack¬ 
ing densities approaching 10 million 
bits per square inch. This is something 
like 100 times greater than the density 


possible with established techniques 
such as MOS memory arrays and mag¬ 
netic disc recording. 

At the same time, the energy re¬ 
quired to manipulate the magnetic bub¬ 
bles is about 100 times less than that 
required to manipulate information in 
an MOS memory array, so that mag¬ 
netic bubble technology seems to hold 
considerable promise as a means of pro¬ 
viding extremely compact, very low 
power consumption data processing 
equipment. 

Finally, mention must be made of 
a completely new type of MOS device 
technology announced but a few 
months ago (April, 1970) by Bell 
Laboratories. Although using a metal- 
oxide-semiconductor (MOS) con¬ 
figuration like that of conventional 
MOSFET and TFT devices, the new 
devices are considerably simpler than 
these devices, involving no semi¬ 
conductor junctions whatever. Called 
“charge control” devices or CCDs, they 
are based on the manipulation of small 
groups of current carriers near the 
surface of homogeneous silicon crystal, 
by means of bias voltages applied to a 
pattern of metallisation electrodes 
deposited on the silicon dioxide surface 
passivation. 

The idea is that a CCD consists basi¬ 
cally of an array of MOS capacitors, 
with the semiconductor crystal chip 
forming a common lower plate, and a 
series of metallisation electrodes the 
individual upper plates. Groups of car¬ 
riers are held in the semiconductor 
beneath certain upper plates, because 
of “potential wells” formed due to bias 
voltages applied to these plates. The 
carrier groups may then be moved 
through the material as desired, by 
manipulating the bias voltages on the 
plates so that the potential wells trans¬ 
fer from one region to another. 

Because of the extreme simplicity of 
CCD devices, they offer the twin at¬ 
tractions of very low cost and very 
small size. Thus they too seem likely to 
provide a means of achieving low cost, 
higniy compact computer memories 
and logic arrays. But more intriguing 
than this possibility is the distinct like¬ 
lihood that CCD technology will soon 
provide a low cost, high performance 
solid state successor to costly, delicate 
TV camera tubes such as the image or- 
thicon, vidicon and Plumbicon. 

Already, Bell Labs are working on a 
device of this type, consisting of noth¬ 
ing more than a thin slice of homo¬ 
geneous semiconductor having a two- 
dimensional pattern of metal electrodes 
deposited on the rear surface passiva¬ 
tion. A light image focused on the 
front of the slice produces a correspond¬ 
ing pattern of charge carriers, which are 
virtually “shuffled” out of the slice by 
methodically varying the bias on the 
rear electrodes. The video output is 
produced by sensing current variations 
in the bias lead of an “output” elec¬ 
trode at one corner of the slice. 

And with CCD devices this brief but 
probably rather bewildering survey of 
modern solid state technology must be 
drawn to a close. For further details of 
many of the developments discussed, 
together with news of future develop¬ 
ments, readers are referred to recent 
and forthcoming issues of such techni¬ 
cal publications as “Electronics,” 
“Design Electronics,” “Electronics 
Weekly,” “Science Journal,” “New 
Scientist,” and of course “Electronics 
Australia.” 
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GUITAR SPEAKER SYSTEMS 

Featuring the new Instrol guitar 
speaker enclosures. Available as 
kits of parts or ready built. These 
systems, complete with Instrol 
enclosures, include the following 
choice of speakers: MSP, Rola, 
Magnavox, Pioneer, J. B. Lansing. 


Ask for exciting new 

INSTROL 

GUITAR CATALOGUE 

Contains specifications, prices etc. 


These robust and METERS 

attractive meters 

the aV 1oUowing VP4A °- 500 Scamps .... $4.$1 
sizes: VP4A 0-1 milliamp.$4.S1 

VP3A 2i" x 2’*’ vp 3A 0-500 microamp.$5.27 

VP2A 3” x 21” VP3A 0-1 milliamp.$5.16 

W l 2" * 2” VP2A 0-50 microamp.$7.11 

Also Available, meters with scales to A eAA 

suit the following VP2A 0-500 microamp.$5.96 

projects. VP2A 0-1 milliamp.$5.86 

Tra Au«!, 0r i96a* er ’ VP45 0-500UA V.U. scale .... $4.tl 

Audio Generator, EW5 0-200 microamp V.U. .. $3.43 

EW2 Po^&ppi^Sep,. EW5 0-200 microamp.$3.43 

X i” 1968. EW2 0-150 microamp.$2.51 

EW5 F.E.T. Voltmeter, , T , .. c . - . 0 . 

lj» x I** Dtc., 1968. (Including Sales Tax and Postage) 

ELECTRONICS Australia , October , 1970 




OUTSTANDING VALUE AT $13.95!! 

ELECTRONIC TOOL KIT 

For Hobbyists Students and Servicemen 


COMPONENTS 

1—Soldering Iron with 3- 
pin plug 30 Watts 240V 
J—Set 3 Spanners. 

1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 


1—Pair Tweezers 

1— Screwdriver Set complete 
with handle and chuck, 
comprising 

2— Screwdriver bits 

1—Philips driver bit 
• 1—Pointed awl 
1—Spintite for iin nuts 


An inexpensive, vet most comprehensive, pocket-sized 
tool kit. Ideal for the Student, Hobbyist and Practising 
Service Technician. The Soldering Iron is an Austra¬ 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zip¬ 
fastening carrying sachet. 


PRICE $13.95 plus Regd. Postage $1.00 


40 Watt & 60 Watt Instrol-Playmaster 

GUITAR AMPLIFIERS 

All parts now available 


Instrol Electronics specialise in Guitar Amplifiers and 
Guitar Speakers, and the Instrol-Playmaster 116 and 117 
Guitar Amplifiers are the finest available (precisely to 
“Electronics Australia” specifications). They are available 
as kits of parts, as well as built and tested, each kit being 
complete in every detail down to the last nut and bolt. 
Chassis is ready drilled, cadmium plated and finally 
passivated to avoid fingermarking. The front label is 
beautifully finished with black lettering on silver-white 
background. The amplifiers include such extras as 3 
inputs, vibrato and extra treble pull switches, and chrome 
housed foot switch. 


PRICE add freight 

40 watt (116) kit of parts .. $78.00 ($2.00) 

40 watt (116) built and tested $98.00 ($3.00) 

60 watt (117) kit of parts . . $85.00 ($2.00) 

60 watt (117) built and tested $105.00 ($3.00) 

Chassis only. $4.70 (95c) 

Front Label. $2.80 (25c) 

Fuzz Box kit. $13.00 (85c) 
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PLAYMASTER KITSETS by instrol 


PLAYMASTER 127 
CONTROL UNIT 




A fully solid-state control unit incorp¬ 
orating a dual linear integrated cir¬ 
cuit and providing equalisation to 
CCIR and RIAA specifications for 
tape replay and maenetic disc pick¬ 
ups (Refer Nov., 1968). 

Kit of Parts.$49.00 

Built and Tested. $69.00 

Alum, knobs extra. $2.00 

Reg’d Post extra. $1.35 


PLAYMASTER 128 AMP. 

A high-powered transistorised stereo 
amplifier for use with the 127 con¬ 
trol unit, providing a performance 
equal to most expensive imported amp¬ 
lifiers. Refer “E.A.” Jan., 1970. 

Kit of Parts.$105.00 

Built and Tested. $125.00 

Reg’d Post extra. $2.00 


PLAYMASTER 123 TUNER 



A solid state Broadcast A.M. tuner 
incorporating narrow and wide band 
selectivity, whistle filter and tuning 
meter. Refer “E.A.” Oct., 1968. 
12iin x 7in x 4|in. 

Kit of Parts. $99.00 

Built and Tested.$119.00 

Reg’d Post extra. $1.35 


3-PLUS-3 STEREO AMP. 



PLAYMASTER 115 STEREO 
AMPLIFIER 



A small, modern, solid-state amplifier, 
housed in a metal case 8in x 6in x 3in. 
Refer “E.A.” Aug., 1968. 

Kit of Parts.$48.00 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 


10-PLUS-10 STEREO AMP. 
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10 watts RMS per channel into 8 ohms, 
a perfect solid-state stereo amplifier. 
Refer “E.A.” Nov., 1968. 

Kit of Parts.$65.00 

Built and Tested.$79.50 

Reg’d Post extra. $2.00 


PLAYMASTER 118 STEREO 
AMPLIFIER 

Output of 8i watts RMS per channel 
into 16 ohms. Output impedances 
either 16, 8 or 3 ohms. Refer “E.A.” 
July, 1967. 

Kit of Parts.$89.00 

Built and Tested.$109.00 

Mag. preamp kit. $16.50 

Mag. preamp built. $19.90 

Reg’d post extra. $2.00 


A high quality solid state stereo amp¬ 
lifier of integrated design for use with 
ceramic or crystal pick-up. 12i watts 
RMS per channel into 8 ohms. “E.A.” 
April, 1967. 

Kit of Parts.$99.00 

Mag. Preamp extra.$11.50 

Reg’d Post extra. $2.00 

MUSICOLOUR 
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It will audio-modulate coloured 240V 
lamps to give vibrant, colourful dis¬ 
plays, being fed from a domestic amp, 
guitar amp, organ amp or background 
music amp in a discotheque. Refer 
“E.A.” Oct., 1969. 

Kit of Parts.. . $47.50 

Built and Tested.$59.50 

Reg’d Post extra. $2.00 

KEYLESS ORGAN 

Played by touching a stylus on to a 
series of metal contacts, it has a l§ 
octave range including sharps and 
flats. Refer “E.A.” Jan., 1969. 

Kit of Parts.$35.00 

Reg’d Post extra. $1.35 
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take your pick of the world’s finest... 


TOA equipment from AWA 

The world's finest public address systems and equipment . . . Australia's leading electronics organisation 
. . . AWA and TOA combine to bring a new high standard of equipment and service to Australia! TOA 


delivers high efficiency, long life and a sound that stretches carrying power and reliability to greater 


ranges in the most difficult conditions. TOA, Japan's top manufacturer of P.A. equipment, is now 


distributed in Australia and New Guinea by AWA, the 
Australian company deeply involved with satellite 


tracking, Project Apollo, satellite communication. 


SYDNEY—Phone 797 5757 
MELBOURNE—Phone 67 9161 


ADELAIDE—Phone 72 2366 
PERTH—Phone 28 6400 
BRISBANE—Phone 41 1631 




AWA, Australia's Own Electronics Organisation. 
TOA Electric Co. Ltd. Public Address Equipment. 
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An All Electronic Ignition System 



is the only limiting factor to the max* 
imum attainable engine speed in the 
photoelectric system. 

At discharge, the current is in the 
order of 22 amps through a typical 
coil. It is not recommended to use a so- 
called “sports” ooil, as the discharge 
current will be much higher, and the 
extra drain may destroy the thyristor 
and/or dump capacitor, not to mention 
the stressing of insulation at all points 
in the secondary circuit due to the ex¬ 
tremely high voltage pulse generated. 

The converter module contains a 
DC-DC converter that provides a 
nominal 300 volts from a fulMvave rec¬ 
tifier to charge the dump capacitor. 
With this voltage across a luF capaci¬ 
tor, the energy available is in the order 
of 45 millijoiiles. This will produce at 
the HT secondary of a typical 100:1 ig¬ 
nition coil, a voltage for distribution to 
each spark plug in excess of 30KV, 
which is more than adequate for re¬ 
liable ignition. Voltages higher than 
this are pointless, and the risk of in¬ 
sulation breakdown of the spark plug 
wiring and the distributor cap increases 
quite rapidly. 

For complete reliability, an oiled 


Last month we dealt with the photoelectric head of our 
breakerless CD ignition system. This month we deal with the 
construction of the converter module and the necessary trig¬ 
ger circuitry to make the system complete. 


PART TWO — By George Hughes 


Now that the photoelectric head has 
been completed, a suitable storage and 
trigger system is required. It may be 
possible to connect the photoelectric 
head to an existing transistor or break¬ 
er point CD ignition system, but this 
would require extensive modifications. 

The photoelectric CD system is sim¬ 
ilar to its breaker point counterpart in 
that it uses a DC-DC converter, a stor¬ 
age system, and a discharge device. 
On the other hand, the triggering 
system is simpler and better because of 
a number of factors. 

It is simpler because it does not in¬ 
volve a time constant or pulse stretch¬ 
ing circuit, but relies on a rectangular 
pulse produced by a phototransistor 
and transistor connected as a Darling- 
ton amplifier. The output of this then 
feeds an inverting stage connected to 
the gate of the thyristor. 

It is better because the actual rec¬ 
tangular trigger pulse length is dictated 
by the slotted rotor disc, rather than a 
breaker point contact set triggering a 
timing or pulse stretching circuit. 

In the breaker point CD system, this 
pulse stretching circuit is designed to 
generate a rectangular pulse of suffici¬ 
ent length to occupy the open period 
and a small portion of the closed period 
of the breaker points at the slowest 
possible engine speed. As engine speed 
is increased, the effects of contact 
bounce and mechanical backlash which 
may trigger the system prematurely 
take place in this fixed period with no 
effect. 

Because this pulse length is fixed, it 
is obvious that, as engine speed is in¬ 
creased, the mark/space ratio will vary 
up to the point where the leading and 
trailing edges of two pulses will meet, 
resulting in the absence of a trigger 
pulse and a misfire. 


The collector load of the thyristor 
trigger transistor is formed by two re¬ 
sistors in series, the junction of the two 
feeding the gate of the thyristor via a 
gate current-limiting resistor. The 
values of the divider and limit resistors 
are chosen to keep within the ratings of 
the thyristor gate circuit at the highest 
battery voltage and at the same time to 
give sufficient trigger level at the lowest 
battery voltage during cranking. The 
diode at the thyristor gate clips any 
negative swing of the trigger pulse. 

When the thyristor is triggered, the 
full charge of the dump capacitor is re¬ 
leased into the primary of the ignition 
coil in about 2-5uS. At the same 
time, the DC-DC converter ceases to 
function because of this momentary 
short circuit placed across it, and con¬ 


An assembled view of the converter/trigger module , which gives 
a good idea of the positioning of components external to the case . 
Complete sealing can be made by using caulking compound in all 

joints. 


On the other hand the photoelectric 
system's rectangular trigger pulse is 
much shorter and has a constant 
mark/space ratio, set by the slot/ 
mask ratio of the rotor disc, irrespec¬ 
tive of engine speed. Since the rec¬ 
tangular pulses are incapable of meet¬ 
ing in any circumstances, the engine 
may be taken up to a very much higher 
speed than i$ possible with a breaker 
point system; possibly to destruction if 
the engine's valve gear will allow it. 

The rectangular pulse developed at 
the collector circuit of the Darlington 
amplifier is differentiated into a spike 
by the RC coupling network feeding 
the base of the trigger transistor, with 
an amplified and inverted (positive 
going) version appearing at the collec¬ 
tor. 


sequently, the thyristor releases. With 
the short circuit removed, the DC-DC 
converter functions again and the 
capacitor is recharged in readiness for 
the next cycle. 

The release of this stored energy in 
such a short time produces a higher in¬ 
tensity spark than the Kettering system, 
and allows a more reliable flame-front 
within each cylinder of the motor. 

We can see now that “dwell time," 
in electronic terminology, is essentially 
the time required to recharge the stor¬ 
age capacitor after discharge, and this 


paper high current capacitor should be 
used for the dump capacitor in prefer¬ 
ence to the plastic film types, such as a 
polyester or polycarbonate. The capaci¬ 
tor used must be capable of withstand¬ 
ing at least 22 amps or more on dis¬ 
charge, and such stress placed on a 
plastic dielectric will create a “pinhole" 
with subsequent failure. There is no 
point in paralleling two, three, or more 
plastic types to distribute the current 
more evenly. The current sharing capa¬ 
bility should be more evenly distributed 
in theory but, in practice, one capacitor 
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METALGLmZE _ 

Low-cost metal glaze resistor with performance 
characteristics superior to Mil-R-22684 

• Long-term stability. • Thick-film reliability. 

♦ Generous power safety factor. #Fully insulated moulded body. 

Metal Glaze is the result of IRC materials research involving glass 
technology and metallurgy. It incorporates the principal advantages of 
other classes of resistive materials... economy of carbon composition, 
stability of wire-wound, and the precision of evaporated metal film. 

IRC Metal Glaze is a thick film of metal alloys fused to a crystalline 
ceramic substrate. It is up to 100 times thicker than conventional films 
and occupies the dimensional middle ground between metal thin films 
and bulk composition units. 

Mechanically, Metal Glaze is extremely hard and rugged. It is imper¬ 
vious to environmental extremes such as moisture, temperature, shock, 
vibration and is resistant to chemical attack. 

Electrically, this new resistance material is inherently stable. It pro¬ 
vides very good temperature coefficients across a wide resistance 
range. 
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will always take the lion’s share of the 
load a fraction before the others due to 
slight differences in characteristics. 

Construction of the converter 
module involves manufacturing a metal 
case, heat sink cover strip, and dump 
capacitor clamping strip; winding a 
transformer; wiring two tag strip sub- 
assemblies; making a heat sink sub- 
assembly; and combining these into a 
complete unit. 

The metal case is made in two sec¬ 
tions; a body and a lid, the lid being 
nearly as deep as the box. It is made 
from 18 gauge aluminium and detailed 
drawings will be available from this 
office, for 50c, in the usual way. 
Copies of these will also be distributed 
to our advertisers and ready made 
boxes should be available shortly after 
this article appears. 

The heatsink cover strip and the 
capacitor clamp are relatively simple 
devices Which most readers could 
fabricate from scraps of metal. 

All dimensions of these components 
are shown in their unfolded form. 
When folding, all bends should have 
minimum radii so that all sections fit 
properly, particularly the two halves of 
the case. The finished size of the case 
measures 3£ x 41 x li inches, ex¬ 
cluding the mounting flanges. 

Asll holes drilled in the main panel 
area of the case are placed so as to 
clear the fins of the heatsink when it is 
mounted. Because the dump capacitor 
lies flat, two of the holes under it are 
countersunk. 

The next task is winding the con¬ 
verter transformer. This is composed of 
two Mullard FX2242 half-cup ferrite 
transformer cup cores and a bobbin 
winding. The transformer cup cores are 
damped together with a single long 
bolt under the head of which is also a 
small tag panel to which all con¬ 
nections of the associated converter cir¬ 
cuit are made. The other end of the 
bolt is used to mount the transformer 
inside the case. 

The transformer winding is “control 
scramble wound” in a Delrin bobbin, 
no interleaving being required. The 
only essential interleaving is between 
the primary and secondary windings, 
and its purpose is to provide electrical 
insulation and a strong physical support 
for the heavier wire that is used for the 
primary and feedback windings. 

Controlled “scramble” winding is a 
method usually employed in winding 
bobbin transformers. The wire lay-in is 
controlled in much the same way as in 
the interleaved type of winding, but the 
turns do not always lay side by side in 
a neat layer. They do, however, follow 
a form of neatness due to this control 
in that a build-up toward any one 
place in the winding is avoided. This 
semi-evenness is sufficient to reduce the 
risk of possible insulation breakdown 
between turns, and allows a greater 
winding space for a given wire gauge 
and bobbin size than if interleaved. 
With this saving of space, double tough 
enamel wire DTE can be used on all 
windings. 

The order of the windings on the 
bobbin is: secondary (HT), primary 
(collector), and feedback (base). This 
order is preferable, as large build-ups 
of wire over the lead-out positions will 
occur if the order is reversed. These 
will not allow the finished winding to 
fit in the cup cores properly. 

Winding the secondary can be made 
easier by clamping a small hand drill 
in a bench vyce, and using this drill to 


rotate the bobbin. The turns, as speci¬ 
fied in the winding data, need not be 
exact, a few turns either way being 
permissible. The number of times the 
drill handle has to be rotated can be 
calculated from the gear ratio of the 
hand drill. For example, if the hand 
drill ratio is 5:1, it will require 20 turns 
of the drill handle for every 100 turns 
of winding wire on the bobbin. By 
using the drill, one hand can be kept 
free to guide the wire evenly and avoid 
build-ups. 

Two large flat washers (the same 
diameter as the bobbin) and a long bolt 


cardboard once over this and anchor it 
with a short length of electrical tape. 

The primary (collector) winding is 
wound bifilar fashion, viz, both halves 
of the winding are wound simulta¬ 
neously, two wires side by side being 
wound as though they were one wire. 

Cut two lengths of 22 B&S DTE 
winding wire, each about 4 feet long 
and identify them with small tags as 
follows: 

1. The start and finish of one piece 
of wire as *T” and “2” respectively, 
and 

2. The start and finish of the second 


WINDING DATA 


tiiiiiiiitiiiiiimifiiiiiiiiiiiiiiimimtiimfmmitiittiiiiiiiiiiiiitiiiiiiiiniiiiiiiitiiiiiiiiiiiiiiiiiHiimiiiiimiiiitmi 


(All windings to be placed on bobbin in this order.) 

Secondaxy: 190 turns each side of centre tap, 32 B&S DTE. Each 
lead out 5/.0076 PVC hookup wire, CT a different colour. 

Primary: 9 turns bifilar, each start and finish coded as in text. 
22 B&S DTE. 

Feedback: 2 turns each side of centre tap. Start coded by knot. Any 
light gauge of DTE wire or length of 5/.0076 hookup wire. 

Interleaving and winding: Secondary wound in controlled 
“scramble” fashion. 0.003in polythene and light cardboard strip 
between sec. and primary windings. Single wrap of electrical tape or 
light cardboard between sec. and feedback windings. Outer wrap of 
electrical tape. Impregnate with suitable varnish or epoxy when 
assembled in core. 


iiiiiiiiiiiiiiiinliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiniiiiiitiiiiiiiiiiiiin'iiHiiiiiiiiiiiiiiiiiiiiiMiiiiiuutuiiiiin 


can be used to clamp the bobbin in 
readiness for winding. The inner wash¬ 
er should be notched at the same place 
as the bobbin cheek, to allow the lead- 
out wires to lay flat along the drill 
chuck during winding. 

Begin by soldering the end of the 
winding wire to a three-inch length of 
5/.0076 (or similar) PVC hookup wire. 
Lav this across the width of the bobbin 
and allow a small loop in the winding 
wire to obviate any strain. Anchor this 
setup with a short length of electrical 
tape, and evenly wind on 190 turns. 


piece of wire as “3” and “4” respec¬ 
tively. 

Place the “1” and “3” ends together 
and bend a right-angle in both about 4 
inches from their ends. As close as 
possible to these bends, place a 2-inch 
length of tape, sticky side out as shown 
below. Lay the pair of wires neatly in 
the bobbin, against the same cheek as 
from which emerge the secondary leads, 
but adjacent to a slot diametrically 
opposite that used for the secondary 
leads. Bring the four-inch length of the 
wires out through this slot. Wind on 


This diagram should 
assist readers who are 
inexperienced in wind¬ 
ing techniques. Note 
the relative direction 
of all windings , the 
coding of each wire , 
and the method of an¬ 
choring the start turns. 
A similar method 
should be used to an¬ 
chor the finish. 



Anchor the 190th turn at the same 
bobbin notch as used for the start, to 
make the centre tap connection. Again 
provide a small loop in the winding 
wire and solder it to a second length of 
hookup wire, using a different colour. 
Anchor with a piece of tape and wind 
on the second 190 turns, finally anchor¬ 
ing it and terminating it with hook-up 
wire the same colour as the start. 

Tightly wind two wraps of 0.003in 
polythene (cut slightly wider than the 
inside of the bobbin) around the com¬ 
plete secondary winding and anchor the 
end with a short piece of electrical 
tape. Wrap a supporting strip of thin 


nine turns of this pair in the same 
direction as the secondary, taking care 
not to cross or kink the wires in the 
process. 

You will find that the first pair of 
turns will automatically anchor the 
start and that the last turns will be an¬ 
chored by folding the tape back over 
the entire winding. A single wrap of 
tape will be sufficient to cover this 
winding. Over this, the feedback wind¬ 
ing is placed, and consists of two turns 
each side of a centre tap. This winding 
can be the same wire as used on the 
primary, or a lighter gauge for ease of 
identification if desired. For coding, tie 
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THE COMPACT WORLD OF 


harman 


kardon 


"... For the sake of Music and our Demanding love of it" 


CITATION IS BACK 

Technical Specifications and Fealurei 

Continuous Power Output: 120 watts. RMS, both channels 
driven simultaneously at less than 0.2% THD, 20- 
20,000 hertz at 8 ohms. 

Intermodulation Distortion: Less than 0.15% at all power 
levels, 60 and 6,000 hertz. 

Hum and Noise: Better than 100 dB below 60 watts. 

Damping Factor: 40:1. 

Frequency Response: l-70KHz, ± 0.5 dB at normal power 
level. Less than i hertz—lOOKHz, ± 1 dB at normal 
listening level. 

Power Bandwidth: 5-35,000 hertz. 

Phase Shift: Less than 5 degrees at 20 herts. 

Rise Time: Better than 2 microseconds at 20K hertz. 

Dimensions: 5 7/16in H x 12 5/16in W x 12 5/8in D 
(complete with metal cage). 

Weight: 30 pounds. 

Finish: Olive, black trim and gold escutcheon. 

Outstanding Features: Two individual power supplies de¬ 
liver superb regulation for absolute stability and ex¬ 
tended low frequency response. Handling of trans¬ 
ients is effortless at any power level. 



Thermal cutouts remove power from output stage 
when heat build-up exceeds 80 degrees C. Series-type 
limiting relays protect amplifier from short circuits. 
Reset automatically once short is removed. 

Absolutely stable with any type of speaker system. 



— * 


GMfe*rln«! 

• • 



Audio Output: Up to 6 volts RMS in¬ 
to 10k ohms. 

Frequency Response: Below 5 hertz to 
beyond 125k hertz ± 0.5 dB. 
Below 2 hertz to beyond 250k 
hertz :£ 1.0 dB. 

Square Wave Rise Time: Less than 1 
microsecond at 20,000 hertz. 

Square Wave Tilt: Less than 5% at 
20 hertz. 

Total Harmonic Distortion: Less than 
0.05% at 6 volts RMS from 10- 
30,000 hertz. 

Below residual level of most test 
instrumentation at 2 volts RMS 
and below. 

Intermodulation Distortion: Less than 
0.05% at the equivalent 6 volts 
RMS output. 

Noise (Unweighted): Low Level: 65 
dB below 6 volts at 10 millivolts 
input reference. 

High Level: 80 dB below 6 volts 
(volume control wide open). 
Residual: 90 dB below 6 volts. 
Sensitivity: Low Level: 1.5 millivolts 
for 2 volts output. High Level: 
150 millivolts for 2 volts output 
in all auxiliary positions except 
Aux. 3 which is 300 millivolts for 
2 volts output. 

High Cut Filter: — 8 dB at 10,000 
Hz, 6 dB per octave slope. 
Subsonic Filter: —12 dB at 15 hertz, 
6 dB per octave slope. 

Input Impedance: Phono: 47,000 ohms 
Aux. 20,000 ohms. 


SPECIFICATIONS 

Output Impedance: Source impedance: 
Less than 500 ohms. Recommended 
Load: 10,000 ohms or greater. 

Phono Overload: Greater than 115 
millivolts. 

Audio Equalisers: Five sliding controls 
operating at the following hinge 
points: 60, 320, lk, 5k and 12k 
hertz. Boost and cut ± 12 dB, 
each position. 

Phono Equalisation: RIAA curve, ± 
0.5 dB. 

A.C. Convenience Receptacles: Three 
switched. One unswitched. 

On/Off Switch: Pushbutton, heavy 
duty rating. 

Function Selector: Mag. Phono 1. 
Mag. Phono 2, four high level 
positions. 

Mode Selector: Stereo, Stereo Reverse, 
Mono, Left Channel only, Right 
Channel oniy. 

Balance Control: Zero to infinity type. 

Volume Control: Close tracking dual 
potentiometers, frequency insensi¬ 
tive within range of frequency re¬ 
sponse specifications. 

Tape Monitor: Two separate tape 
monitor switches permit monitor¬ 
ing of two recorders while re¬ 
cording. Instant comparison of 
program vs. recorded material. 
Tape Monitor 2 takes preced¬ 
ence over Tape Monitor 1 to 
avoid mixing of both channels. 


Audio Equaliser Defeat: Bypasses 
audio equaliser circuit for abso¬ 
lutely flat, uncompensated re¬ 
sponse. 

Speaker Selector: Permits choice of 
speaker system 1, system 2 or both 
at once when preamplifier is con¬ 
nected in the manner described 
in the instruction manual. 

Headphone Receptacles: Two low im¬ 
pedance headphone receptacles 
controlled by front panel speaker 
selector switch. May be switched 
in or out at user’s discretion. 

Output Receptacles: Four main pre¬ 
amplifier outputs. Four outputs 
for tape recording. 

Inputs: 2 pair for low level phono- 
raph; 

pair for high level equipment. 
2 pair for tape monitor. 

2 grounding terminals. 

Special Features: Input receptacle on 
rear of preamplifier connects 
power amplifier and preamplifier 
through special cable. This permits 
speaker switching and use of 
low level headphones. 

Cabinet installation from front. 
Simple attachment to mounting 
board. 

Controlled turn on circuit to de¬ 
lay initial surge into power amp¬ 
lifier. 

Dimensions: 16 l/16in W x 4$in H x 
12in Deep. 

Weight: 20 pounds. 


Speciol discounts this month to mark the completion of our new showrooms. We attend 
with special care to mail orders, trade and wholesal enquiries. 


RECORDED IUSIC SALON 

C. PINCZEWSKI TRUE FIDELITY 


11 COLLINS STREET, 
MELBOURNE, 3000. 
TELEPHONE 63 6257. 
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Discover 
subtlety 
in sound 
with 


Two superb amplifiers 
from the SONY range: 

TA-1010 Stereo Amplifier ^ 

Superior stereo amplifier employing SEPP OTL circuit, with 
a pure undistorted 30 watts R.M.S. Specifications: Power 
output: Dynamic power output 58 watts both channels. 

Rated output 15 watts per channel, both channels operating. 
Harmonic distortion: Less than 0.5% at rated output (at 1 
kHz). Intermodulation distortion (60 Hz: 7 kHz = 4:1): Less 
than 1% at rated output. Frequency response: TUNER, 

AUX-1, AUX-2, TAPE: 20-60,000 Hz; + OdB; — 3dB; 

PHONO-1, PHONO-2; RIAA equalization curve ± 1 dB. 

Tone controls: BASS 100 Hz ± 10 dB; TREBLE 10 kHz 
± 10 dB. Filter: HIGH FILTER 6 dB/oct. above 5 kHz. 
Loudness control: 100 Hz + 8 dB, 10 kHz + 4 dB (Att. 

-30 dB). S/N ratio: PHONO-1, PHONO-2, better than 70 dB, 

3 mV TUNER, AUX-1, AUX-2, TAPE, REC/PB; better than 
90 dB, 250 mV. Dimensions: 16 */, 6 (W) x 4 % (H) x 9 '«/, 6 (D). 
Weight: 10 lbs. 





SONY Record Player Type PS122 and SONY Speakers 
SS122 are available as matching components for the 
STR-122. 


STR-122 Amplifier/Tuner 

Reliable solid-state amplifier with two superb tuners. 
Specifications: AM tuner section —Tuning range: 530- 
1,605 kHz. FM tuner section —Tuning range: 87-108 
MHz. Antenna: Built-in ferrite antenna and external 
antenna terminal. Terminals provided for FM dipole 
antenna. Amplifier section —inputs: Sensitivity & 
impedance: PHONO 23 mV, 100 k ohms. TAPE 300 mV, 
40 k ohms. REC/PB 500 mV, 80 ± 20 k ohms. 

Outputs: SPEAKER OUT: Accepts 8 ohm speakers. 
HEADPHONE OUT: Accepts all high & low impedance 
headphones. REC/PB OUT: 40 mV. AC outlet: 
Unswitched 300 watts. Dimensions: 16 i7/ 32 (W) x 
4 i3/, 6 (H) x 12 y 32 (D). Weight: 9 lb. 8 oz. 


SONY. 

Distributed by 

JACOBY# 

MITCHELL 


SYONEY—26 2651 • MELBOURNE—30 2491/2 
BRISBANE—2 6467 * PERTH—28 6102 • LAUI 
CANBERRA-47 9010 • N’CLE—61 4991 


AOELAIDE—53 6117 • 
NCESTON—2 5322 • Agents; 
PORT KEMBLA—4 2071. 


To: Jacoby, Mitchell * Co. Pty. Ltd., 467-475 Kent St., 
Sydney, 2000. 


Please send me information on the Sony TA-1010 and 
STR-122. 

NAME.,...~—. 

ADDRESS_____ 


J MS/12-70EAI070 
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end of the box. Fit each one with short 
flying leads before screwing them in 
place, the leads passing through holes 
in the case. Use loclcwashers on each 
mounting screw and tighten each one 
as much as possible without cracking 
the insulation. 

The next step is to mount the rec¬ 


tifiers and the 0.022uF damping capaci¬ 
tor on the transformer tag panel in 
their appropriate positions (refer to the 
layout drawing). 

Mount the transformer by the lower 
end of its through-bolt, fastening it on 
the opposite side of the box with a suit¬ 
able lockwasher and nut. Place it so 
that the tag panel faces the barrier ter¬ 
minal strip from the lugs to which the 
damping capacitor is connected. 

The BT101-500R thyristor was 
chosen for the discharge switch, as it 
has a repetitive on-state current rating 
of 50 amps, and a modest trigger volt¬ 
age and current of 2 volts and 10mA 
minimum respectively. No doubt other 
thyristors of similar characteristics can 
be substituted for the BT101 if desired. 

It is not necessary to mount the 
BT101-500R on any form of heatsink, 
as the average dissipation is very small, 
even though the current at discharge is 
quite high. 

An insulated support for the thyris¬ 
tor can easily be made from a four-lug 
standard size tagstrip. The single lug is 
clipped off leaving the mounting lug at 
one end, and the remaining two lugs 
removed. The mounting lug should first 
have its solder lug clipped off and then 
rotated 90 degrees so that the mount¬ 
ing hole is at the bottom end of the 
strip. Drill out the furthest hole from 
the mounting lug with a 7/32in drill. A 
good idea of the mounting support can 
be obtained from the photograph show¬ 
ing the thyristor in its correct position 
next to the dump capacitor. 

Two countersunk screws should be 
placed in position before the dump 
capacitor is mounted. One is located 
towards the rear comer of the inside of 
the case. Its purpose is to retain one 
mounting flange of the heatsink, and 
should be 3/8in long. The other one is 


used to secure the other end of the 
heatsink coverstrip. 

Lay the dump capacitor flat in its 
correct position and clamp it firmly in 
place with a 3/8in strip of alumi¬ 
nium. Connect it into ciruit, and sol¬ 
der a 10M 1 watt resistor across the 
terminals. 



The power transistors are mounted 
on the heatsink as shown in the photo¬ 
graph. The hole centres are best 
marked out directly from the insulating 
micas with a soft pencil, and all holes 
drilled from these after centre punch¬ 
ing to prevent the drill wandering. 
Drill all holes first with a small pilot 
drill and then a 3/16in one, finishing 
off by removing burrs from the holes 
on each side with a countersink or 
larger drill. 

The transistor mounting surface 
should be free from all burrs, 
scratches, or foreign matter, as these 
will puncture the insulating micas 
and cause a short circuit when the 
transistors are bolted down. Check also 
that the transistor pin and mounting 
holes are quite clear of any chips of 
metal. Heatsink mounting holes are 
also needed in the centre of each 
flange, and are l/8in diameter on 4 
inch centres. 

A small amount of silicone grease 
applied to the underside of each tran¬ 
sistor and the heatsink will ensure good 



Above: A coded photograph of the converter!trigger module which 
should assist in wiring and layout. Below: Detail of the thy¬ 

ristor mounting using a section of tagstrip modified according to the 
text. This can be varied if desired. 


thermal conductivity when the transis¬ 
tors are screwed down. Mount the tran¬ 
sistors using the mica washers, in¬ 
sulating bushes and brass l/8in whit, x 
iin screws with a solder lug under one 
screw and a flat washer under the 
other at each transistor. Make sure 
each transistor is centered correctly be¬ 
fore tightening the screws. Check for 
shorts to the heatsink from each tran¬ 
sistor with an ohmmeter. 

If all is in order, connect the two 
emitter pins together with a single 
piece of hook-up wire, and separately 
wire each remaining transistor elec¬ 
trode with a wire of a different colour 


BASIC POWER SUPPLY KIT 

Consists of 240 volt transformer with 
tapped secondary, Sel. bridge rectifier, 
1000/16 filter capacitor and wiring 
diag. Will supply D.C. volts from 
6 to 12 at 600 m.a. 

$4.95 


As above, 

but rated 

at 2 amp. 


$6.40 

Plus 

pack, and 

post. 

Victoria 35c. Other 65c. 


CADET SPEED CONTROLLER 

Will control speed of electric hand 
tools down to stop, without loss of 
torque. Complete with flex and plug. 

2 amp. rating... $11.00 

10 amp. rating.$18.50 

Plus pack, and post. 

Victoria 35c. Other 65c. 

SILICON DIODES 

Stud mounting. Forward or reverse 
type. 25 amp. 

50 p.i.v.$1.00 

100 p.i.v.$1.15 

200 p.i.v. ... $1.30 

Stud mounting adaptors to suit 40c 
Plus pack, and post 10c any quantity. 

BARGAIN PACK 

Transistor radio spare parts. Contains: 
5 connector pads for 216 batteries. 

5 holders for 4 x 915 cells. 3 short 
and 2 long. 

5 min. 5k switch pots. 

5 crystal earpieces with cord and plug. 
1 pvc 2-gang condenser. 

1 2±in speaker. 

2 batteries No. 216. 

8 dry cells No. 915. 

$8.95 

Quantity prices for all or any of above 
on request. 

ELECTROLYTIC CAPACITOR 
POLYP AC. No. 20 

Contains: 2 each of 10/50, 25/25, 
100/25, 8/350 and 16/350. 

$3.50 

Plus pack, and post. 10c. 

ERSIN 5-core solder, 8 yard roll. 

$ 1.00 

Get our quote for that special power 
or stepdown transformer, also all sizes 
of wire wound resistors. 

FREE — Resistor colour code chart 
with each order. 


LANTHUR 

ELECTRONICS 

69 BUCHANAN AVENUE, 
NORTH BALWYN, 3104 
VIC. Telephone 85 4061 
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High Fidelity 
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|K*L \' , Speed accuracy as tested at CBS Labs w 
e best yet seen in any tape recorder The A 101 

fn S t°h» a ,oK ne9li9ible wow and flu,ter ~ the values measl? 
marfufacturer 6 ^ actua J ly low9r than those claimed by t 
hl«er thin • • • H , arrnonic distortion was somewh 
average/’ era9 ®’ s,9nal t0 noise definitely better the 

W wZ ld lll(e ,0 read ^e equipment test reports 
re , sure {f y° u do that you’ll agree that Teac is tl 
best sound equipment you can buy within its price das 


Teac A1200 


RETAIL ENQUIRIES: 


VIC. : Brashs Pty. Ltd. 63 6701 | 
& Suburbs) Suttons Pty. Ltd. 6 
Melb. & Country) Stereo Soun< 
terns Pty Ltd. 870 4961 (Ring. 
Southern Sound 97 7245 (Moore 
Convoy International Pty 
l 96 * 7 ®, (Sydney) SA: Ern Srr 

TV ' i t |! ^ 5I (AdeL ) W A: / 
in ® Centre Pty. Ltd'. 21 
(Perth) TAS.: Wills & Co. (1954’ 
Ltd. 2 4641 (Launceston) QLD • 
bane Agencies Audio Centre 2 
Stereo^ Supplies 213623 (Brisk 
ACT: Homecrafts, Malvern Star S 
Canberra 48 6757. 


AUSTRALIAN 
MUSICAL 
INDUSTRIES 
PTY. LTD., 

155 Gladstone St., Sth. Melb., 
Vic., 3205. Phone 69 7281. 
Telegrams AMUS Melb. 
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for ease of identification. Mark these 
colours on the circuit diagram for 
future reference. 

To prevent the ingress of moisture 
and dirt, the transistor area on the 
heatsink should be protected on both 
sides. On the transistor side, the tran¬ 
sistor cases and the surrounding area 
should be sprayed with lacquer. On the 
pin side, the gap in the heatsink is 
covered with the aluminium cover strip 
already mounted on the box. 

The heatsink sits over the cover 
strip. The flying leads already fitted 
are passed through the large hole in 
the case, and the heatsink secured with 
a single screw in each flange. One of 
these is a countersunk screw previously 
fitted under the dump capacitor. Lock- 
washers are fitted to both screws. The 
transistor flying leads can now be con¬ 
nected inside the box. 

Before installation in a motor 
vehicle, the system should be checked 
for proper operation, and in such a 
way that if a fault exists, no damage 
will be sustained to internal com¬ 
ponents. To provide protection, a cur¬ 
rent limiting resistor of 27 ohms (10 
watt rating) should be connected in 
series with one side of the battery con¬ 
necting leads. Across the battery input 
terminals of the converter module, a 
capacitor not less than lOOOuF should 
be connected. This is to effectively re¬ 
duce the series impedance introduced 
by the resistor, which would otherwise 
prevent the converter from functioning. 

If a fault exists, the series resistor 
will prevent excessive current flowing 
into the module and will protect the 
converter transistors. Protection of the 
small-signal transistors is automaticallv 
achieved by the internal resistive com¬ 
ponents. 

Under normal operation, the con¬ 
verter module draws a nominal 500- 
600mA from a 12 volt source. If every¬ 
thing is in order, the voltage across the 
27 ohm resistor will be approximately 
1.25 to 1.75 volts. Excessive current 
will be indicated by a greater voltage 
across the resistor, and a complete 
short circuit by the full battery voltage 
across it. Correct converter operation is 
also indicated by the presence of a 
whistle at about 3 KHz. 

Correct triggering can be ascertained 
by connecting an ignition coil to the 
module and operating it from the full 
12 volts. Triggering can be introduced 
by the distributor head, or by momen¬ 
tarily shorting the trigger signal termin¬ 
al to the common return. A spark of 
about half an inch in length should be 
produced if all is well. 

If no spark, check the trigger wiring 
for short circuits or wrong connections. 

In this system the optical distributor 
precludes tne provision of a changeover 
switch for use in case of failure. How¬ 
ever, if the specified components and 
good workmanship are used in con¬ 
struction, there will be less chance of a 
failure than with the conventional 
breaker-point Kettering system. 

Connection of the photoelectric CD 
system to a motor vehicle involves 
bridging out the series primary ballast 
resistor, if this is a part of the vehicle’s 
existing ignition circuit. In most 
modem motor vehicles, a resistor of 
this type is incorporated in the starting 
circuit, and is normally bridged out by 
the starting contacts on the ignition 
switch during cranking. 

A CD system will operate with the 
ballast resistor in circuit only up to a 


certain engine speed. As engine speed 
increases, the average current con¬ 
sumption of the converter increases, 
and a corresponding drop across the 
ballast resistor is developed such that 
the converter is incapable of sustained 
operation. This causes the engine to 
misfire until its speed has reduced 


When the system is installed in the 
motor vehicle, the timing should be set 
up to the manufacturer’s specifications 
using a timing light or stroboscope. 
As a general guide, we will use the tim¬ 
ing procedure for setting a Holden igni¬ 
tion. 

Initially, a static set-up is a good 


PRIMARY 



CONNECTIONS TO TRANSFORMER WINDING 


TO 12V INPUT !GN. COIL 



These diagrams show the connections to the converter transformer 
and its wiring into the rest of the circuit . First time operation will 
be achieved if the transformer is wound and wired correctly . 


sufficiently to allow continuous opera¬ 
tion of the converter. 

This voltage reduction is eliminated 
by bridging out the ballast resistor 
with a small link of wire and this can 
easily be done by linking the start and 
run circuits together at the back of 
the ignition switch. 

The most important point of all in 
the installation of this system in a 
motor vehicle is in the connection of 
the ignition coil to the converter 
module. This must be via two leads 
from the positive and negative termin¬ 
als on the module to the correspond¬ 
ing terminals on the ignition coil. No 
attempt must be made to complete 
the circuit to one side of the coil 
via the vehicle chassis. 

Should this happen it will result in 
the extremely heavy discharge current 
from the dump capacitor — and the 
heavy oscillatory currents which imme¬ 
diately follow it — flowing through 
the battery supply leads to the module. 
Because the discharge current is so 
heavy — even though very brief — 
even the small amount of resistance 
present in the supply leads could cause 
a substantial voltage to be generated 
along them. This voltage will be added 
to tne battery voltage so that, for a 
very brief period, the module will see a 
supply voltage much higher than that 
of the vehicle battery. This could result 
in transistor failure. 

The mounting position of the con¬ 
verter module should be where there is 
freedom from water splashing during 
wet weather, and hot draughts from the 
radiator core and engine particularly 
during summer. A suggested position 
would be towards the front of the 
vehicle close to the inside area of a 
fender. If there is room, the radiator 
mounting bulkhead is ideal. 

The chassis lead should be connected 
to as reliable a chassis return as pos¬ 
sible. Most modern vehicles make a 
direct chassis connection to the battery 
from the engine block. An ideal place 
to make the chassis connection is an 
additional terminal under the same bolt 
clamping the battery cable and con¬ 
necting to the converter module by a 
short length of heavy hook-up wire. 


check to ensure that the timing is not 
grossly out of adjustment. Find the 
timing case pad and line up the long¬ 
est mark with the notch on the crank¬ 
shaft fan belt pulley. Either No. 1 
or No. 6 cylinder may be in the firing 
position for setting. With the dis¬ 
tributor cap removed, a rotor disc slot 

(Continued on page 190) 
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SPECIALS 





Philips Tuner Kit consisting 
of Module. Gang. Cond. 
and Loopsticlc $13.26 NETT 
Audio amp modulo 200 
M.W. input sensi+iv+iy 6 
M.W. Input sensitivity 6 
8 watt stereo kit consisting 
of 2 audio modules 8 watt 
par side type 601 with 
heat sink and output tran¬ 
sistor assembly 611. Pull 
price $30.00 nett. 


The Independent Whole taler 


RADIO DESPATCH 
SERVICE 

Radio and Eloetrical Distributors 


869 GEORGE STREET, 
SYDNEY. 

Corner Gaorgo and Harris Stroots 
Tolophono 211-0816, 211*0191 

Open Saturday mornings 


ELECTRONICS Australia, October, 1970 


75 





















The eyes have it with AKAI's new portable video tape 
recorder, VT-100. But so do the ears as that unique, 
true-to-life, AKAI sound also brings you all the ex¬ 
citing actual-tone depth of whatever you choose to 
record. An exciting experience in itself, AKAI's 
amazingly new yet versatile VT-100 has demonstrated 
a wide-wide range of uses. 

More and more satisfied AKAI's VT-100 users have 
achieved successful results in areas as different as 
education and business. Teachers have supplemented 
instruction with AKAI's portable VTR because it is so 
handy to carry on field trips. 

AKAI's VT-100 produces sharp, bright, clear images 
with AKAI's Yi H video tape. There's just as much 
lifelike quality as in twice-as-large, ordinary tape. 
AKAI's VTR has been praised by business leaders, 
pieople in sports, fashions and cosmetics, too. 

With AKAI's marvelous engineering device—the 
instant see-it-again, TV-type monitor with immediate 
stop mechanism—government and community recrea¬ 


tion training programs have also been significantly 
aided. Thousands of other uses are possible with the 

VT-100. 

Thanks to its modern engineering techniques, AKAI 
has its eye on the world with you in perfect focus. 

(D AKAI's portable VT-100 is smaller than others and 
takes much less storage space. The VT-100 offers 
ultimate clarity with AKAI's exclusive tape—half 
the size of ordinary j^* tape but capable of 
producing images exactly as sharp and clear. Twin 
rotating heads (180° spacing). Twenty minutes 
non-stop use with 1,200 feet of tape. D.C. 12 
volts. A.C. 10* X 10.3*X4.4* (255X263X 112mm) 
dimensions. 

(D Monitor shows subjects brightly, clearly,exactly- 
as-it-is on 3* screen 50 deflection. Dials for vertical 
and horizontal adjustment, brightness, contrast 
and volume will help you determine any possible 
changes in your taping technique. 


(§) Video camera with super-sensitive lens catches 
subjects in true-to-life depth with a circular target 
spot centered on image area to assist in accuracy. 
Zoom lens conveniently located. E-E system has 
manual 2-point change system. Changeable F-1.8 
and F-5.6, weighs 1.9 kg (4.1 pounds), including 
grip. Size 7.3*x3*x4.4* (187x75x113mm) body 
only. 

(|) Microphone captures all the sound you want 
because it's just above the lens. This handy location 
allows the VTR operator to speak, using his voice 
for narration or announcement purposes. 

(D Charger resupplies battery for 40-minutes operation 
after 8-hour connection using AC adaptor. 


AKAI. 



Model VT-IOO 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St.. Sydney. N.S.W. Tel: 61 9881. 146 Burwoo d Rd., Hawthorn. VICTORIA. Tel: 81 0574. 399 
Montague Rd . West End, Brisbane. QUEENSLAND. Tel: 4 0171. 8 Arthur St.. Un|ey, S.A. Tel: 71 1162. 579 Murray St.. Perth. W.A. Tel: 
21 2561. SONNY COHEN & SON: 20 Isa St.. Fyshwick. A.C.T. Tel: 9 1551. P & M Distributors Pty. Ltd.. 87A Brisbane St., Launceston. Tas¬ 
mania. Tel: 2 5282 
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GX-365 mens 
"GlorHus 
Extra" 
in slam 
tan recarders 


In AKAI’s GX-365 professional 
stereo tape recorder, the “GX” 
also stands for Glass & X’tal 
Ferrite Head. What’s in this for 
you? This eternally wear free and 
positively dust free head offers 
you the exclusive benefits of a 
“focused field” from which you 
can constantly record without the 
weakening or erasing of the signal 
by the bias current. There’s no 
distortion of high frequency re¬ 
sponse in recording. But enough 
of that fancy engineering lingo, 
AKATs GX-365 is the complete 
stereo tape recorder also featuring 
automatic continuous reverse, 
automatic volume control and 
magnetic brake. Isn’t it time you 
had the best? AKAI is second 
to none in producing those “Glo¬ 
rious Extra” wonderful musical 
moments. 


Prove it by the sound! 
.prove it with 


AKAI 
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Model GX-365 
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Easy to build — and easy to listen to. 


A STEREO 
AMPLIFIER 

USING 

INTEGRATED 

CIRCUITS 


Here is a high quality stereo amplifier built around just two 
IC's. It has bass and treble controls and a music power out¬ 
put of 3 watts per channel into 8-ohm loudspeakers. All 
the circuitry is mounted on one printed board, resulting in 
a unit which is simple and straightforward to construct. 

By Leo Simpson 


This design is intended to fill the 
need of a simple, low-powered stereo 
amplifier with bass and treble controls. 
It can be driven to full power by the 
popular ceramic or crystal cartridges 
and will produce adequate sound level 
in a domestic lounge room for normal 
family listening. 

The amplifier can typically be used 
with 8, 10 or 12in loudspeakers of 
8-ohms impedance. 16-ohm loud¬ 
speakers may be used but the ampli¬ 
fier’s power capability will be reduced. 

Because the power output rating is 
modest, it is highly desirable that the 
amplifier be used with loudspeakers 
having a comparatively high order of 
sensitivity. In fact, the amplifier will 
sound its best in a typical home, when 
used with the largest and most sensitive 
loudspeaker systems which can reason¬ 
ably be provided. The Playmaster 
“One-Point-Three” system, described in 
the July 1969 issue would be a very 
logical choice. 

In a small flat, where space is a 
problem and where a high level of 
sound could not be tolerated, a pair of 
Playmaster “Bookshelf” or “Point- 
Four” systems would be good choice 
and would ensure high quality sound at 
a modest power level. 

Note that the amplifier is NOT suit¬ 
able for use with some ultra-compact 
commercial enclosures which, despite 
their impressive power ratings, have 
very low sensitivity. In other words, for 
a given amount of electrical input, they 
produce a relatively lower level of 
sound output. 

In these days of high power am¬ 
plifiers, most people do not realise how 
little power is required for ordinary 
home listening in an average lounge 


room, especally when efficient 
loudspeakers are used. Some time ago, 
the author built a modest stereo system 
for a close relative. It featured a 3-watt 
per channel amplifier and loudspeakers 
comparable with the Playmaster “One- 
Point-Three” mentioned earlier. Driven 
by a medium quality ceramic cartridge, 
it could produce more sound than the 
owner seemed ever likely to require. 

Power output on music signals is 3 
watts per channel, and of a similar 
order to many commercial stereograms 
and mains-operated record players. 
This order of power, together with the 
necessary high input impedance, tone 
controls and overall gain is obtained 
from two integrated circuits, type 
SL403A, made by the Plessey 
company. No other semiconductors are 
used, apart from the bridge rectifier 
and zener diode in the power supply. 

In view of the price of these Plessey 
ICs, which represents a major portion 
of the cost of the amplifier, some 
readers may form the opinion that an 
amplifier of similar performance could 
be built for less cost using discrete 
transistors. This, in fact, may be so, but 
we were influenced by a number of 
other considerations in deciding to go 
ahead with the project. 

Firstly, if discrete transistors are 
used, at least six per channel would be 
required. The output transistors would 
most likely be an economy com¬ 
plementary germanium pair, such as 
AC187/188. These were used in the 
economy 3-plus-3 amplifier described in 
the August 1968 issue of “Electronics 
Australia”. However the harmonic dis¬ 
tortion in such an amplifier would 
almost certainly be higher than in the 


SPECIFICATIONS 

Power: 3 watts music power per 
channel into 8-ohm loads; 2.7 watts 
(continuous) into 8-ohm loads with one 
channel driven; 2.3 watts (continuous) 
per channel into 8-ohm loads with both 
channels driven simultaneously. 4-ohm 
loads must not be used. 

Distortion: 1.7 per cent THD at 
lKHz at 2 watts; less than 0.5 per 
cent at lOOmW at lKHz. 

Signal-to-noise ratio: -62dB with 
respect to 3 watts into 8-ohm loads. 

Separation between channels: -30dB 
or better, at any frequency between 
100Hz and lOKHz, with respect to 3 
watts. 

Frequency response at lOOmW: 
Within 2dB from 20Hz to lOOKHz 
(with tone controls set for flat res¬ 
ponse). 

Tone Controls: Bass control, 15dB 
boost or cut at 50Hz; Treble control, 
14dB boost or 16dB cut at lOKHz. 

Input sensitivity: Better than 280mV 
for 2.7 watts for all inputs; input 
impedance is 700K at maximum vol¬ 
ume control setting, increasing to a 
maximum of 2 megohms at minimum 
volume control setting. 

iiiiiiHiiiiiiMHiiiiiuiiiiiiiniiiiiuniiiiimuiiiiiiiiiMiiiiiiiiiiMiiiiiiiuiiiitiunimi 

resent IC amplifier, particularly at the 
igher frequencies, where the gain of 
the transistors and therefore the avail¬ 
able negative feedback is reduced. The 
IC amplifier does, in fact sound cleaner 
than similar amplifiers using typical 
germanium transistors. 

The same argument would possibly 
not apply to silicon complementary 
transistors but these are not as readily 
available as the germanium types and 
the cost advantage is largely lost. 

Secondly, the use of an integrated 
circuit simplifies matters physically in 
that there are fewer components to 
cope with and less likelihood of a mis¬ 
take occuring in assembly. 

To look at the other side of the pic¬ 
ture, if a transistor in an IC fails, the 
whole unit must be replaced so that, 
when failures do occur, the amplifier 
using discrete transistors will b,e more 
economical to repair. However, barring 
catastrophes such as shorted loud 
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SL403A 



VIEWED FROM ABOVE 


f/SA/33 


-(£). PLAYMASTER 129 

(MICROCIRCUIT STEREO AMPLIFIER) 




BZY93/CI8R 


speaker leads, which would damage an 
unprotected discrete component ampli¬ 
fier anyway, the IC amplifier is likely 
to be more reliable. 

In appearance, the SL403A is a 10- 
lead flat pack IC with a 16-gauge, 
5/16 inch tab protruding from each 
end for heatsink attachment. The heat¬ 
sink required is a minimum of 5 square 
inches of 18-gauge aluminium. 

The internal circuitry of the SL403A 
is split into two sections, a preamplifier 
and an amplifier. The preamplifier con¬ 


sists of three transistors, Tl, T2 and 
T3, coupled together in a Darlington 
configuration and having a typical volt¬ 
age gain of 16 times or 24dB. After 
passing through the preamplifier and 
the passive tone control section, the 
signal suffers a loss of 20dB at mid¬ 
frequencies. 

The power amplifier section has a 
typical voltage gam 20 times or 26dB. 
The actual output stage is operated in 
class-B with a quiescent current of 
from 60 to 120mA. 


To obtain this total “closed loop” 
gain of some 50dB (ie, after feedback 
is applied and neglecting the 20dB loss 
in the tone controls) the amplifier must 
have enormous “open loop” gain (ie, 
before feedback is applied). It further 
transpires that this open loop again is 
flat up to approximately 70MHz. In 
fact, individual transistors on the chip 
have transition frequencies in the 
region of 1GHz and great care must 
therefore be taken with the circuit lay¬ 
out and design to ensure that the 
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2 and 3 watt professional 
I.C. audio amplifiers 

NOW AVAILABLE ... 

The SL402A and SL403A Integrated capable of delivering up to 2.5 waits The Integrated Circuits can be used to 
Circuit Audio Amplifiers are designed (SL402A) and up fo 3.5 watts (SL403A) form the basis of a simple audio ampli- 
for use in Professional and Domestic r.m.s. output power. tier, an amplifier with base and treble 

applications where a compact, low cost. The circuits feature low distortion, high tone controls or to form a more elaborate 
high quality audio amplifier is required. input impedance and use a minimum of three channel system in either mono or 
The devices are widely used by a external components. In addition the stereo. The devices are available ex 
number of Overseas manufacturers and devices incorporate overvoltage protec- stock from the Professional Components 
are designed for use by both manufac- lion, as a function of the design applied Department of Plessey Ducon Pty. 
turer and hobbyist alike. to the output stage, thus offering sub- Limited or through the normal trade 

Each unit incorporates a preamplifier stantial protection against excessive channels. Technical literature is avail- 
and a Class A-B power amplification stage supply voltages. able on request. 



Performance Characteristics 


SL402A SL403A 


Output power r.m.s. 


2 Watt 

3 Watt 

Input impedance 

Preamplifier 

20 Mfi 

20 Mf} 


Main amplifier 

100 MSi 

ioo Mn 

Distortion 

Preamplifier 

0.1% 

0.1% 


Main amplifier 

0.3% 

0.3% 

Frequency response 

Lower 3db point 

20 Hz 

20 Hz 


Upper 3db point 

30 KHz 

30 KHz 

Operating voltage 


+14 V 

+18 V 

Minimum operating 

load 

7.5 n 

7.5 a 


PLESSEY a 

—-—- 

Components ” 


Melbourne 

42 

3921 

Brisbane 

21 

7444 

Adelaide 

76 

3434 

Perth 

21 

4821 

Auckland (N.Z.) 

78 

509 


Plessey Ducon Pty Limited 

Box 2 PO Villawood NSW 2163 Telephone 72 0133 



ADM 


SO 
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Above is the schematic of the internal circuitry of the Plessey SL403A 
integrated circuit. Using thirteen transistors in all, it has sufficient 
gain for a modest amplifier with bass and treble controls. 


collector load of T3 must alter the gain 
of the preamplifier, so that the sensi¬ 
tivity of individual ICs will be some¬ 
what affected by the bias setting. While 
this method may seem to be open to 
some question, it is apparently the 


approach which the manufacturer thinks 
best for this particular IC.' 

The voltage at the output should be 
set at half a volt less than half the sup¬ 
ply voltage. Readers who have access 
to an oscilloscope can alternatively set 


PARTS LIST 


Itlllllltsillllllllllllllllllllllltlllllll 


amlifier is stable at all frequencies. 

As a first step towards ensuring 
stability, the high frequency response is 
“rolled off’ with a bypass capacitor 
connected to pin 2 of the IC. The am¬ 
plifier is also loaded at RF with an RC 
network consisting of a 10-ohm resistor 
and .047uF capacitor in series across 
the output. Incidentally, power output 
at ultrasonic frequencies should not be 
tested unless the rating of the 10-ohm 
resistor is increased above i-watt. The 
smaller rating is perfectly adequate, 
however, for normal operation. 

RF bypass capacitors are connected 
across the supply to each amplifier and 
also across the decoupled supply to the 
preamplifier stages. These capacitors 
should be ceramic or metallised poly¬ 
ester types. 

An essential precaution to ensure 
that the amplifier is stable at RF is to 
keep all supply, earth and bypass con¬ 
nections of low impedance — copper 
conductors are as wide and short as 
possible. This is the reason for the rela¬ 
tive crowding of components on the 
board, in the region of the two ICs. 
Longer leads and a more spacious lay¬ 
out might look better but would serious¬ 
ly prejudice operation and reliability 
of the unit. 

Some readers may wonder why pas¬ 
sive tone controls were used in this 
amplifier circuit instead of the “nega¬ 
tive-feedback” or Baxandall control cir¬ 
cuitry. In discrete transistor circuits, the 
latter type of controls are credited with 
producing lower noise and lower 
harmonic distortion. The answer is that 
the very high gain of these linear ICs 
can cause problems with instability if 
extra feedback paths are involved, as in 
Baxandall controls. The approach is 
not impossible but it certainly invites 
more problems. 

An unusual feature of the circuit is 
the method which the manufacturers 
suggest of ensuring stability of the 
quiescent “half-supply” at the output. 
The amplifier obtains its bias from 
the same network as the preamplifier. 

Referring again to the schematic dia¬ 
gram of the IC, the input stage of the 
main amplifier can be seen to be very 
similar to the preamplifier; it is a triple 
Darlington stage consisting of T4, T5 
and T6. Since the amplifier is direct- 
coupled throughout and DC and AC 
feedback is applied from the output to 
the emitter of T6, the quiescent “half¬ 
supply” voltage is closely controlled by 
the bias conditions at pin 4. Any spon¬ 
taneous tendency for the amplifier to 
increase its input current due to higher 
temperatures is countered by a reduced 
bias voltage, which is virtually the volt¬ 
age drop across the base-emitter junc¬ 
tions of Tl, T2 and T3. 

Since all transistors are on the same 
silicon chip, any bias changes brought 
about by temperature changes are ex¬ 
actly compensated for. 

Referring to the circuit diagrams of 
the amplifier and IC, the reader will 
note that the bias voltage for the pre¬ 
amplifier and amplifier is obtained via 
a network of resistors from the collec¬ 
tor of T3. The bias voltage is adjusted 
for “half-supply” voltage at the output 
(so that the signal is clipped sym¬ 
metrically at overload) by varying the 
collector load resistor of T3. 

Fairly obviously, any variation in the 


1 Chassis with overall dimensions, 
10-1/8 x 8-3/8 x 3Hn. 

1 Cover with dimensions to suit 
chassis (optional). 

1 Front label. 

1 Power transformer, with secon¬ 
dary tapped at 6.3, 7.5, 8.5, 9.5, 
12.6 and 15 volts AC at 1 amp 
DC (A&R 2155 or equivalent.) 

3 DIN 3-pin sockets. 

2 Polarised 2-pin sockets. 

1 Printed board, 70/a2. 

1 3-pole, 3-position switch. 

1 Miniature SPST switch (240 
VAC). 

1 Fuse holder and 1-amp fuse. 

5 Knobs. 

1 Miniature bezel and 6.3 volt pilot 
lamp. 

2 Aluminium heatsinks with dimen¬ 

sions to suit SL403A (see dia¬ 
gram). 

SEMICONDUCTORS 

2 SL403A integrated circuits. 

1 BZY93-C18R zener diode (18- 
volt, 20-watt). 

1 MB1 silicon bridge rectifier or 
4 x EM401, BY126 silicon 

diodes. 

1 EM401 or any 500 milliamp sili¬ 
con diode. 

CAPACITORS. 

(Higher voltage ratings may be 
used) 

2 x 2000uF/25VW electrolytic (pig¬ 
tail type), 

2 x 1000uF/12VW electrolytic. 

2 x 125uF/12VW electrolytic. 

2 x 25uF/25VW electrolytic. 


1 x lOuF/ 12VW electrolytic. 

6 x 0.1uF/25VW ceramic or metal¬ 
lised polyester. 

2 x 022uF/25VW ceramic or met- 
alised polyester. 

2 x .047uF/25VW ceramic or met¬ 
allised polyester. 

8 x .01 uF ceramic or polyester. 

2 x .OOluF polystyrene, polyester 
or ceramic. 

RESISTORS 

(i or i watt unless specified) 

2 x 1M, 2 x 150K, 2 x 68K, 2 x 
33K, 2 x 10K, 2 x 3.3K, 2 x 10 
ohm/± wcUt, 1 x 0.68 ohm/i 
watt. 

POTENTIOMETERS 

1 x 2M (log) dual ganged. (Ples¬ 
sey or similar moulded track 
type recommended.) 

2 x 25OK (log) dual ganged. 

1 x 100K (lin). 

2 x 100K, preset, printed board 
type. 

SUNDRIES 

4 Rubber feet, mains cord and plug, 
mains cord clamp, 3 solder lugs, 
grommet, dual shielded cable (or 
single-shielded) hook-up wire, 
screws, nuts, spacers, solder, etc. 

NOTE: The Plessey components 
referred to in this article should 
be available from kitset suppliers 
shortly after this issue goes on 
sale. Trade enquiries should be 
directed to the Professional Com¬ 
ponents Division, Plessey Ducon 
Pty Ltd, Box 2, PO, Villawood, 
NSW, 2163. 
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Fit Super Radiotron tubes for the best and 
most reliable picture in the TV business. Super 
Radiotron means high fidelity and long life—a 
satisfied customer every time! 

Super Radiotron valves too... 


For technical details write to 
Amalgamated Wireless Valve Co. 
Pty. Ltd., Private Mail Bag, 

P.O. Ermington 2115 or Inter¬ 
state Offices and Distributors. 



Australia's Own Electronics Organisation. 
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TO ON/OFF 
SWITCH 


TO PILOT UGH 


MAINS CORD 


SELECTOR 


BASS 


TREBLE 


♦CONNECT TO 1C HEATSINK 


ON/OFF rL'-7^1 
SWITCH LLLJLI 


TO TRANSFORMER 
PRIMARY 

TO MAINS CORD 
ACTIVE 


VOLUME 


TO 

6.3V 


PILOT 

LIGHT 


BALANCE 


the voltage exactly for symmetrical 
clipping of a sine wave signal at the 
point of overload. 

There is no independent adjustment 
| for quiescent current in this circuit but 
it will normally have a value of 
between 60 and 120mA, depending on 
the setting of the quiescent “half-sup- 
I ply” voltage described above. 

The selection of a suitable power 
|supply for the amplifier posed several 
problems. The SL403A requires an 18- 
/olt supply which must not rise above 
|21 volts; if it does, damage may occur, 
lis meant that the inherent regulation 
the transformers we were consid¬ 
ering would not be good enough and 
rould have to be supplemented by 
>me active regulation system. 

Typically, the transformer we used 
an output voltage of 141 volts from 
|ts 12.6 volt tap, at no load. This re- 
alts in a DC supply voltage of just 
ver 20 volts, which drops to 14.5 volts 
t the maximum load current of 
FOOmA. This wide range of voltage 
vould be further aggravated by normal 
aains supply variations. 

A transformer with better regulation 
Jould have been specified, but it would 
ndoubtedly be more expensive and we 
vould still have the problem of mains 
^oltage variations. 

Alternatively, we could have speci- 
|ed a “bleeder” resistor to hold the 
pply voltage down to a suitable level, 
immediate penalty of this approach 
|/ould be an increase in the hum volt- 
ge superimposed on the supply rail, 
hereby degrading the amplifier’s signal- 
nnoise ratio. Again, there would still 
the problem of mains voltage vari- 
|trons. 

As a first step, we specified a silicon 
Iridge rectifier instead of the more 


Wiring diagram showing the interconnections between the printed 
board and ancillary components . Note particularly connections 
associated with the various lengths of shielded cable . 

economical selenium that we have used diode, a BZY93-C18R, made by Mul- 


in the past. This minimises the voltage 
losses in the rectifier and prevents a 
gradual reduction in available output 
power which occurs as the internal 
impedance of selenium rectifiers 
increases with age. The silicon b ridge 
we used was type MBI, made by ITT. 
As an alternative, four diodes such as 
EM401 or BY126 may be used, if this 
is more convenient. The diodes should 
have a current rating of 500mA or 
more and a PTV rating of at least 50 
volts. 

Having selected the rectifier, the next 
step was to decide upon the regulator 
system. An obvious choice is the use of 
a series power transistor in the “emit¬ 
ter-follower” mode. There are two 
problems with this system. The first is 
that there is usually a voltage drop 
across the regulator of at least 1 volt, 
which is more than we have to spare, 
even if the 15-volt tap of the trans¬ 
former was used. 

The second argument against a series 
regulator is that it can be easily dam¬ 
aged by overloads unless suitable pre¬ 
cautions are taken. One can guard 
against damage due to short-term over¬ 
loads by specifying a suitably high- 
power transistor, while protection 
against sustained overloads can be had 
by fitting a fuse. Nevertheless, we felt 
that a series regulator and a con¬ 
sequent vulnerability problem was not 
really justified in what purports to be 
an economy amplifier. Another ap¬ 
proach seemed to be called for. 

We finally decided upon a shunt 
regulator based on a 20-watt zener 

ELECT RON iCS A 


lard. This is readily and economically 
available and has several advantages 
over a simple series regulator. It cannot 
be damaged by overloads and the volt¬ 
age loss across the 0.68 ohm current 
limiting resistor is at a minimum. A 
1-amp fuse is incorporated to protect 
the bridge rectifier and transformer 
from sustained overloads. Mains volt¬ 
age variations are taken care of and 
transient “spikes” and “hash” generated 
by commutator motors or in food 
mixers and electric drills are well sup¬ 
pressed. 

A further advantage of the zener 
diode is that the stud mounting 
arrangement is simpler than that for a 
power transistor. 

We connected a silicon power diode 
in series with the zener diode to 
increase slightly the output voltage 
when the amplifier is running at aver¬ 
age signal level, so that the “music 
power” capability is increased. If the 
resulting supply voltage exceeds 19 
volts the diode should be omitted. 
Typically, under no signal conditions, 
the zener diode network draws a max¬ 
imum current of about 300mA and this 
approaches zero as both channels are 
driven to full power. While we used an 
EM401, any 500mA silicon diode may 
be used and PIV rating is of no con¬ 
sequence, since the diode is always for¬ 
ward biased. 

Reference to the specification panel 
and the accompanying response dia¬ 
gram will show that no apologies are 
necessary for the performance of this 
amplifier. It can be used with 8- or 16- 
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MAGRATH'S 


SCOPE DELUXE 

Complete with pouch pack. Stainless barrel. 
Only S seconds INITIAL heat-up time from 
cold. Exclusive '‘switch-ring’* — no metal 
to metal contact to burn out. 

MATCHING 

TRANSFORMER 

3.3V transformer designed for these SCOPE 

p r0 duc ,s $8.11 


MINISCOPE 

Light, only 1 3 40 z. FIVE seconds heat-up time 
from cold. Ideal for reaching Inaccessible 

spo,s $6.25 

SCOPE STANDARD 

6 second INITIAL warmi-up from cold. 
Performs work of irons requiring up to 150 
watts. ~ ~ 


VIBROSCOPE 


up to 150 

$6.61 


Protects your property by etchring on any 
metal, ferrous or non-ferrous or annealed, 
dull or polished. Produces deep penetration 

— lasting results. $5.25 


• All Post Free anywhere in Australia 


BATTERY SA VERS - for all Transistor Radios 

Tape Recorders, etc. 



A & R Battery 
Saver- A/C 
Adapter 

Permits A/C mains op¬ 
eration of 6-9v battery 
powered equipment 

PS 64 Specially for tape recorders APPROVED BY 

$14.00 ELECTRICAL 

PS82 Specially for transistor radios SUPPLY 

SO.OO AUTHORITIES 

• 6 or 9 Volt (Nominal Voltage) selected by external switch. 

• Double insulated for absolute safety. 

• Handsome cabinet complete with 3-pin power point plug and 
radio lead with plug. 

• Measures a compact S^in x 2 * 2 in x 21n. 

• Suitable for any 6 or 9 Volt Battery Operated Transistor 
Equipment. 

PS 104 SPECIALLY FOR TAPE RECORDERS $21.45 

• Output Voltage 4.5V. 6V, 7.5V and 12V DC by selector plug, 
max. current 0.5A. 

• Size — 4ln wide x 2 5/Bin high x 5*2^ deep. 

ALL SALES TAX AND POSTAGE PAID 


DARAD Regulated 
KAUAK BATTERY ADAPTER 

Input 11.15 Volts D.C. Model 912 Output 9 Volts plus-minus 

5 per cent D.C. Model 712. Output 7.5 Volts plus-minus 5 per 
cent D.C. Ideal for Cassette Tape Recorders. Model 612. Output 

6 Volts plus-minus 5 p.c. D.C. Save your batteries while motoring. 

Size 2 3 «!n x 1i 2 ln x 7/8in. .$10.50 

Radar Solid State INVERTER 

Ideally suitable for use in your car, boat or caravan. With it 
you can use your Electric Shaver, Tape Recorder. Record Player, 
Radio, small P.A. System, Personal Fan or any other A.C.—Powered 
unit up to 10 watts consumption. Simply connect the Unit 
to any 12V car battery. The Inverter will draw 4 amps a full 
load equivalent to the consumption of one headlamp. With a fully 
charged battery the unit can operate for many hours without 
danger of battery drainage. 528.60 

RADAR 05X 
POWER SUPPLY UNIT 

Designed to operate the majority of ELECTRONICS APPIANCES 
— Transistorised Tape Recorders, radios, record-players, small 
amplifiers, radiograms, Battery Shavers and alt Battery operated 
units of 6 volts. 9 volts and 12 volts at a maximum current of 
0.5 amps. The only unit available incorporating these three-power 
outputs. This unit features full wave bridge rectification with 
capacitor and choke filtering. Select your voltage by adjusting 
the Selector Switch then plug-into any power point 220 to 250 
Volt A.C. Costs 1c per 100 hours — save dollars on Battery 
purahases. Can be used also for car batteries as a trickle 
charger.$16.50 

REGULATED BATTERY ELIMINATOR 

240 Volt A.C. Regulated output of 4.5 Volts, 6.5 Volts. 7.5 Volts 
and 9 Volts D.C. Also an unregulated 12 Volt supply. 

Model 05XR i 2 amp. Input.$20.40 

Mcdel 1XR 1 amp Input.$30.60 

ALL SALES TAX AND POSTAGE PAID 



CHASSIS TOOL SET 


PUNCH KITS 

Comprises-Wooden Carrying 
Case . . . Reamer . . . Tommy 
Bar ... I i/8 Die . . . plus 
5 combination Die-Cutters to 
suit 5/8in. Jin. 7/8. I in I Jin 
standard valve sockets. 


$ 7.00 


Hand operated Nibbling Tool 

"Adel" cuts round, square or irregular holes 
and shapes to any size over 7/l6in and notches 
and trims undersized holes to fit points. Cap¬ 
acity Steel to 18-gauge. Aluminium or Copper 
to 16-gauge Punching, Bakelite, Plastics, etc. 

$5i95R e placement Cuffing Punch $3.75. 


POST FREE. Anywhere in Australia and Territories. 


PANBRAKE Bench Mounting ft IQ 
METAL FOLDER *!*.*%* 


Invaluable for design prototypes, model shops 
and hobbyists in every field where light sheet 
emtal work is used. 

FOLDS—angles from 175 deg. to 85 deg. 
18in long. FORMS —pans (chassis) from 

i 2 in x 3/8in to le’ain. Maximum depth 
of pan—1 1/8ln. Makes channels from 

^in upward by 18in long. 2-section dec¬ 
orative trims, etc. 

CAPACITY—Aluminium to 13-gauge mild 

steel to 2i gauge, *2 in bedplate adjust¬ 
able by cam—multiple slots permit a range 
of 14 pan sizes from 3/8in to approx. 
IS’aln. SIZE: 20in x 4in x 4ln. WEIGHT: 
171b. Mounts with 4 5/16 bolts. 


PLUS 15 P.c. 
SALES TAX 

AOD POSTAGE 

Within Victoria. 
80c. 

Within N.S.W.. 
TAS. and S.A.. 
51.20 

Elsewhere in 
Aust., 52.00 


TTI CO-50 OSCILLOSCOPE 

The TTI CO-50 Is an amazing versatile 
and compact oscilloscope. It is an indis¬ 
pensable instrument to have in the Lab. or 
on the workbench, and because of Its com¬ 
pact, portable design, a most handy tool 
to carry along on field trips or service calls 
—especially useful in trouble-shooting 
radios, amplifiers and TV sets efficiently. 

. A A COMPLETE WITH HAND- 
SOME CARRYING 

Price includes sales tax and 
freight within Aust. and Terrl- 
POST FREE tories. 




2 ' 




«* 



J. H. M A G R A T H & C 
208 Lt. Lonsdale St., Melbourne, Vic. 


. Tel. 663 3731 
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ohm loudspeakers but 8-ohm types are 
to be preferred, as they allow the am¬ 
plifier to develop its maximum power. 
4-ohm loudspeakers must NOT be 
used, as the output stages could be 
ruined by excessive peak current. 

The amplifier is not short-circuit 
proof and the use of two-pin polarised 
plugs and sockets for the outputs is 
strongly advised. Always turn the am¬ 
plifier off before making connections to 
it — a good habit to follow with all 
electrical equipment! 

Apart from being used with 
loudspeakers, the amplifier is suitable 
for use with low-impedance stereo 
headphones. High-impedance head¬ 
phones may also be used, but the am¬ 
plifier should be terminated with a suit¬ 
able resistive load in parallel with the 
headphones, eg, 3 3ohms. 


The power ratings that we have 
quoted are conservative, since some 
IC’s will develop higher power than 
others. Similarly, the frequency res¬ 
ponse quoted is conservative, even 
though it is on a par with much more 
expensive amplifiers. Signal-to-noise 
ratio is exceptional, in spite of the fact 
that the volume control is at the input 
of the amplifier, with “all the gain 
after.” 


Again, the distortion figures and 
curves are conservative. Some ICs will 
have considerably better performance, 
because their “open-loop” gain is high¬ 
er as a result of the quiescent output 
voltage setting. The reasons for this 
were discussed earlier in the text. The 
distortion versus frequency curve was 
taken at a level of lOOmW and is con¬ 
ventional in that distortion increases at 
both ends of the audible spectrum. 

The harmonic distortion figure is 
largely made up of second and third 
harmonics. No cross-over distortion 
was evident. 

Some readers may regard the rise in 
distortion at frequencies about 5 KHz as 
being serious but, when it is remem¬ 
bered that few people can hear 
harmonics of fundamental tones above 
8KHz, it is evident that distortion at 
the higher frequencies is of minor con¬ 
sequence. 

Input required for full output is 
around 280mV. To ensure adequate 
level from lightly recorded discs, it is 
best to use the amplifier with one of 
the popular stereo ceramic or crystal 
cartridges such as the BSR Cl or Sono- 
tone 9TA. Cartridges such as the 
Decca Deram and Connoisseur, which 
have a relatively low output signal, will 
produce some very pleasant sound with 
this amplifier but may not drive it to 
full output on lightly recorded discs. 

(Editorial note: Readers who wish to 
increase the sensitivity of the amplifier 
so that they can use the last mentioned 
cartridges may do so by incorporating 
the FET preamplifier published in the 
September, 1969 issue of “Electronics 
Australia.” Reprints of this article are 
available in tearsheet form from our 
Information Service at 20c. Please 
quote reference l/PRE/24). 

CONSTRUCTION: The complete 
unit is assembled in a chassis with 
overall dimensions of 10-1/8 x 3£ x 
9-3/8 inches. It is U-shaped, with a 
i-inch flange all round. The prototype 
was made from 20-gauge steel and sup¬ 
plied by Heating Systems Pty Ltd, 19- 
21 The Boulevarde, Caringbah, NSW, 



Above is a view of the rear of the front panel showing the control 
wiring. Note that AC supply to the pilot lamp is run in shielded 
cable to reduce hum radiation. 



This view shows most of the printed board and the components on 
the rear panel of the amplifier . The stud-mounted zener diode is 
obscured by the fuseholder. 


2229. Metalwork should 'be available in 
due course from kitset suppliers. 

The majority of components, in¬ 
cluding those in the power supply, are 
mounted on the printed board which 
measures 7 x 7-3/8 inches. Assembly 
of ihe printed board is straightforward. 
All the small components should be in¬ 
stalled before mounting the IC’s. The 
various hook-up wires for supply, out¬ 
put and tone control connection should 
be of adequate length, say 3 inches. 

Care should be taken when soldering 
components into the board, not only to 
avoid overheating these but also to 
avoid “bridging” some of the closer 
spaced conductors on the board. Use a 
small, low-powered iron for best re¬ 
sults. Some readers may find that it is 
easier to solder into the board if their 
leads are “pre-tinned.” 

The heatsink for each integrated cir¬ 
cuit measures 2£ x inches, with a 
3/8 inch mounting flange. It is made 
of aluminium and should be 18-gauge 
or thicker. The heatsink is earthed via 
a connection on the printed board. 


Each IC should be assembled with its 
heatsink and a solder lug before in¬ 
stalling on the printed board. 

Polarised 2-pin sockets are used for 
the loudspeaker output connections. 
These simplify phasing of the loud¬ 
speakers and minimise the risk of short¬ 
ing the output. The earth return for the 
loudspeaker should be isolated from 
the chassis (apart’ from the earth con¬ 
nection on the board) and should not 
be connected to the earth return for the 
speaker in the other channel. 

A 3-position, 3-pole selector switch is 
used. Two poles are used to switch the 
input while the third is used to termi¬ 
nate the shield of the input cables and 
to short the Tuner input when the Disc 
or Auxiliary input is in use. 

An important point concerns the 
connections between — and “earthing” 
of — the various sections of cable 
shielding making up the input wiring. 
As indicated by the circuit and wiring 
diagrams, the various sections of 
shielding are connected together, but 
are “earthed” at one point only. This is 
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the inside story of Willi Studer 


reVox 


The Revox A77 is Willi Studer's brainchild ... 
born from years of experience designing magnetic 
recording equipment for the broadcasting and 
recording industries. This is a great recorder built 
to the highest Willi Studer standards of manufacture. 
For the discriminating music lover as well as the 
professional user Willi Studer has developed a 


matching range of high fidelity units which make 
full use of the outstanding performance of the 
Revox A77. 

To know the detailed inside story on Willi Studer's 
Revox A77 read the fully descriptive story from 
AWA or your local Revox specialist. 



Engineering Products Division 

422 LANE COVE ROAD NORTH RYDE 


NSW 88 6666 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


MELBOURNE BRISBANE 
67 9161 41 1631 


ADELAIDE 
72 2366 


PERTH HOBART 
28 6400 34 3836 


LAUNCESTON TOWNSVILLE PORT HEDLAND 
2 1804 79 6155 3 1384 
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The response curves for the maximum settings of 
the tone controls. Following normal practice for 
high fidelity amplifiers, they cross over at a nominal 
lKHz . Interaction between the bass and treble 
controls is very slight. 


2W 3W 4W 5W 


These two curves show harmonic distortion versus 
power at lKHz and harmonic distortion versus 
frequency at lOOmW. 


IC HEATSINK 
MATERIAL: I8SWGOR 
THICKER ALUMINIUM 



2-I/2" 


This diagram shows the dimen¬ 
sions of the heatsinks for the 
ICs. The aluminium should be 
18-gauge or thicker. 


to minimise the possibility of earth 
loops. We used input cable with a com¬ 
mon shield for the two inner con¬ 
ductors but “figure 8” twin shielded 
cable can also be recommended and is 
shown on the wiring diagram. The use 
of the latter cable will improve the 
|cross-talk performance of the amplifier. 

The only connection to chassis from 
Ithe amplifier circuitry is from a point 
near the power supply section of the 
[board to a solder lug which is secured 
|under one of the power transformer 
|mounting screws. 

The power transformer used in the 
(prototype was made by A & R, type 
2155. It has a multi-tapped secondary 
as follows: OV, 6.3, 7.5, 8.5, 9.5, 12.6 
and 15V. The full 15-volt winding is 
onnected to the bridge rectifier. The 
riiniature pilot lamp, made by Plessey, 
Is supplied by the 6.3-volt section of 
|the secondary. The supply leads to the 
pilot lamp are run in shielded cable to 
ainimise hum induction into the am- 
olifier. The cable shield is earthed at 
|he solder lug which terminates the 
lains cord earth and amplifier earth 
leads. 

The potentiometers used in the pro¬ 
totype amplifier were supplied by Ples- 
ey and are of “moulded track” con¬ 
struction which is claimed to give more 
pliable and noise-free performance. 

hey are marginally dearer than poten¬ 
tiometers of normal construction. 


While some readers may feel that the 
price does not justify the use of 
moulded track types for all the controls 
in the amplifier we would recommend 
that the volume control, at least should 
be a low noise type suitable for use at 
the input circuit. 

A suitable order of assembly would 
be as follows: 

First wire all the components and 
hook-up wires into the board. The in¬ 
tegrated circuit-cum-heatsink assembly 
should be the last to be soldered into 
the board. 

Having wired the board, attention 
can be turned to the chassis. Fit the 
rubber feet first. The potentiometer and 
selector switch shafts should be cut to 
length to suit the knobs. Having in¬ 
stalled the controls, input and ouput 
sockets, transformer and zener diode, 
etc, the appropriate wiring can be in¬ 
stalled. The mains cord should be 
passed through a grommetted hole in 
the rear of the chassis, beween the 
chassis side flange and transformer 
stack and finally terminated at the 
power switch and transformer input 
terminals. It is anchored by a clamp, 
which is held by one of the power 
transformer mounting screws. 

Next, the amplifier board may be in¬ 
stalled. It is mounted on six points to 
give adequate support using 3/8-inch 
spacers of l/8in screws and nuts. The 
board should have at least £in clear¬ 
ance above the chassis. Interconnection 
between the board and other com¬ 
ponents can then be made. 

Finally, the front panel and knobs 
may be fitted. If the selector switch is 
difficult to operate, the “action” may be 
improved by lessening the spring ten¬ 
sion on the ball bearing in the clicker 
plate. This is easily done with a small 
screwdriver. 


(c) Do not short the output; this is 
not invariably fatal to the output stage 
but can and certainly will be, if the 
short circuit is maintained for more 
than a few seconds. 


(d) Do not short pin 4 of the IC 
directly to ground; this upsets the out¬ 
put stage biasing and can cause failure. 

(e) Ensure that the supply voltage is 
less than 21 volts before applying sig¬ 
nal to the amplifier. 


Due to lack of space, the article on a 
compact bass reflex loudspeaker system 
to suit this amplifier was not included 
in this issue. We plan to publish the 
article in the next issue. Q 


PRINTED CIRCUIT BOARDS 


See* 

SUMMIT ELECTRONIC 
SYSTEMS 

Advertisement in this issue. 


The following is a list of essential 
precautions which must be followed, 
otherwise the integrated circuits may 
be damaged. 


(a) The amplifier should be built on 
the printed board specified. Other 
methods of construction will lead to in¬ 
stability and “motorboating” unless 
great care is taken with the layout. 

(b) Never use the amplifier without 
the specified heatsinks attached to the 
integrated circuits. 


PRINTED CIRCUITS? 
YES! 


Now available in Brisbane 


Aust. 


• One off or quantity 

• Specialising in Electronics 
projects 

• Single and double sided 

• Plating of all metals, gold, silver 
etc. 

• Glass epoxy 

• Paper phenolic 

CALL OR PHONE FOR YOUR 
REQUIREMENTS 


TRENT ELECTRONICS 


150 Edmonstone Street 
NEWMARKET 
Phone 56 1652 
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SOUTH AUSTRALIANS! 


Adelaide's most progressive merchandiser of Hi-Fidelity Stereo Equipment 
continues to introduce world famous brands at attractive low pricesl 



CORAL 

A-550 


STAX 

ELECTROSTATIC 

HEADPHONES 


RICHARD 

ALLAN 

A full range of these famous English 
loudspeakers is now available from 
our new store in the heart of Adelaide. 
CONSERVATIVELY RATED, in the 
best British tradition, Richard Allan 
loudspeakers incorporate massive 
ceramic magnets, long voice coil 
assemblies and a corrugated cambric 
suspension that ensures linear per¬ 
formance at high power. Magnetic 
flux is unusually high, being 105,000 
maxwells for the lOin units, 186,000 
maxwells for the 12in Super models 
and 220,000 maxwells for the 15in 
bass speaker. Call and hear these 
excellent speakers in action . . . you’ll 
be agreeably impressed with their out¬ 
standing performance and pleasantly 
surprised at our low Challenge prices. 


EMPIRE 

The world's 
best magnetic 
cartridges from 
the U.S.A. 

Reviewers all over the world have 
acclaimed the new generation Empire 
pick-ups. The 888VE and 999VE 
have firmly established themselves 
among the top cartridges available ... 
and now the new 1000ZE Calibration 
Standard Cartridge completely eclipses 
all other pick-ups and sets new per¬ 
formance standards for Hi-Fidelity re¬ 
production. 

EMPIRE 888VE. Compliance 30 
x 10-6 cm/dyne, tracking force 
ligrm, frequency response 6-32,000Hz, 
separation 30db, output 5 millivolts per 
channel, hand-polished 0.2 x 0.7 mil 
elliptical diamond, $68. 

EMPIRE 999VE. Compliance 30 x 
10-6 cm/dyne, tracking force 1 gram, 
frequency response 6-35,OOOHz, separa¬ 
tion more than 30db, output 5mv per 
channel, hand-polished 0.2 x 0.7 mil 
elliptical diamond. $75. 

EMPIRE 1000ZE. Compliance 35 x 
10 -6 cm/dyne, tracking force i gram, 
frequency response 4-40,000Hz, separa¬ 
tion 35db, output 4mv per channel, 
hand-polished 0.2 x 0.7 mil elliptical 
diamond. $100. 



A NEW ALL-SILICON TRANSISTOR 
AMPLIFIER OF ADVANCED DESIGN 
OFFERING MAGNIFICENT PERFORM¬ 
ANCE AND COMPREHENSIVE FACILI¬ 
TIES AT AN AMAZING LOW PRICE! 
Power output is 18 watts r.m.s. per channel 
into 8 ohms. Overall frequency response is 
20-40,000 Hz plus/minus 2db and power 
bandwidth is 25-40,000 Hz. Total harmonic 
distortion is less than 0.2 per cent at 12 
watts r.m.s and 0.8 per cent at 18 watts. 
The high-gain power amplifier ensures ex¬ 
cellent signal to noise and is completely 
direct-coupled to minimise phase-shift and 
maintain low distortion during transients. 
Rugged NOPN silicon power transistors are 
employed and generous heat sinks provide 
efficient heat dissipation. The pre-amplifier 
features a Baxandahl-type feedback tone 
control circuit possessing outstanding char¬ 
acteristics. Two magnetic cartridge inputs are 
provided. Sensitivity of Phono 2 is 2.5 milli¬ 
volts and is suitable for moving-magnet and 
variable reluctance cartridges while Phono 
1 is a high sensitivity input (40 microvolts) 
which allows movingcoil type cartridges to 
be connected directly thus avoiding the limi¬ 
tations inherent within the stepup trans¬ 
formers normally employed with this type 
of cartridge. Facilities include low level list¬ 
ening compensation, effective feedback type 
high and low pass filters, front panel 
switching for 2 sets of stereo speaker systems, 
SCR overload protection, headphone socket 
and tape monitor circuit. 

OUTSTANDING VALUE 

$162 


PD82F IS SUPER VALUE! 



Featuring a large ceramic magnet assembly 
and curvilinear cone, this 8in full-range 
speaker gives performance that completely 
belies its low price. Its long-throw suspen¬ 
sion provides excellent bass and power 
handling is 15 watts in suitable cabinets. 
Because of its extended frequency response 
and natural tonal balance, the PD82F out¬ 
performs much more expensive units in sub¬ 
jective listening tests. Call in and listen 
for yourself! 

$12.50 



The new STAX SR-3 Electrostatic Head¬ 
phones are causing a sensation at Challenqe! 
English reviewers have likened their per¬ 
formance to the best available loudspeaker 
systems! Low-distortion electrostatic radia¬ 
tors provide unequalled quality of reproduc¬ 
tion characterised by razor-sharp definition 
and lack of colouration. Frequency response 
m the SR-3 headphones is 30-25.000 Hz. 
Weight of the headset is extremely light, 
allowing hours of comfortable, fatique-free 
listening. Best news of all is the low 
Challenge price which includes the SR-3 
headset and SRD-5 power supply. 


$76.50 


(SEAS) 



Quality speakers from Scandinavia, the new 
S.E.A.S. speakers exceed Hi-Fidelity specifi- 
9L ti0 .P5j a, 5 down by German standard Din 
45 500 .\ I" 0 low-resonance bass speakers 
are available, the 21 TV-EW (8 *. 25Hz) 
and the 25 TV-EW (10’*, 20Hz). Both are 
designed so that the upper cut-off frequency 
is lower than the break-up frequency of the 
diaphragm, thus eliminating the relatively 
expensive low-pass filter section of the 
crossover network. The new 87H “soft 
dome’’ tweeter is characterised by extremely 
low distortion, wide polar dispersion and 
extended frequency response (1500-20KHz). 
It is rapidly becoming recognised as one of 
the finest tweeters available. Check out our 
low prices for these excellent loudspeakers 
at our new store in the heart of Adelaide. 

CAMBRIDGE P40 



Space-age styling heralds a fresh new ap¬ 
proach to solid-state circuitry. English re¬ 
search and engineering have produced an 
amp ifier of unique design with fantastic 
specifications . . . e.g. 0.05% harmonic dis¬ 
tortion AT ALL FREQUENCIES at 20 watts 
r.m.s. Overload characteristic at the input 
stage is a remarkable 60 db. Read the 
rave review in Hi-Fi News. 1970, and then 
call and hear the P-40 in action! 

SUGDEN CLASS A 

It had to come! Famous English Sugden 
C* a .^s A transistor amplifiers have been de¬ 
scribed as sounding “different" by re- 

evaluation! Ca " in and make vour own 


Challenge 


HI-FI 

STEREO 


RECORDING CO. 


6 GAYS ARCADE, 
ADELAIDE. 

(off Adelaide Arcade) 

CENTRE Phone 23-2203. 
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ADELAIDE'S BEST VALUE HI-FI STEREO! 


CELESTION 

WORLD LEADERS IN 
BOOKSHELF SPEAKERS! 

DITTON 
10 


Measuring only 12 9 4 ln x 6 3 4 in x SUIn, the 
Ditton 10 offers performance that rivals 
much larger speaker systems. The secret 
of Its remarkable bass response is a speci¬ 
ally developed Sin long throw woofer with 
a free-air resonance of 35 Hz. Treble range 
is covered by the famous HF 1300 pres¬ 
sure type high-frequency unit which varies 
only plus/minus 2db from 3.5KHz to 15KHz. 
The Ditton 10 is the ideal answer for the 
critical listener with only limited space 
available! Pop Into our new store in the 
heart of Adelaide and hear this amazing 
unit . . . we'll be only too pleased to 
demonstrate It! 



$64.50 eo. 


DITTON 15 



This truly superlative bookshelf speaker 
system has embsrrassed more than one 
doubting audio-phlle! Genuine low bass 
response, down to 30Hz. Is achieved by an 
ingenious combination of an Sin passive 
radiator working In sympathy with a low- 
resonance ( 25 Hz) 8 ln bass driver. This 
system results In lower harmonic and 
Doppler distortion, and also gives higher 
power handling capacity. (15 watts r.m.s.). 
Above 3KHz the excellent HF 1300 Mk 
2 tweeter provides wide-range, low distor¬ 
tion treble performance with effective polar 
dispersion. Measuring only I2ln x 9Vaiin x 
9 V 4 in. the Ditton 15 is a magnificent 
speaker system . . . Hear it soon! 

$98.50 eo. 

DITTON 25 

PERFORMANCE PLUS 

This revolutionary new speaker system 
represents the culmination of years of re¬ 
search and development by Celestion engin¬ 
eers. All drive units employed are com¬ 
pletely new . . . the two HF 1400 mid¬ 
range/treble units were developed from the 
highly successful HF 1300 Mk 2 tweeter, 
an ultra high-frequency unit covers the 
range from 9KHz upwards (on re.erence at 
20KHz!). and a 20Hz low-resonance, long 
throw, 12 ln bass speaker, aided by a 12 in 
passive radiator, provides magnificent bass 
performance. Overall frequency response is 
20-40,000Hz, and specifically plus/minus 
2db from 60 to 20KHz (—4db at 45Hz). 
Power handling is 25 watt r.m.s. This re¬ 
markable specification from a cabinet measur¬ 
ing only 32in x 14ln x 11 1n! The Ditton 
25 Is one of the most advanced speaker 
systems available today, yet It costs far 
less thain comparable units from other 
brands. $195.00 CO. 

CELESTION 

"Power Range" 
Loudspeakers for 
ORGAN, GUITAR 
and PUBLIC ADDRESS 

Celestion “Power Range” speakers are In¬ 
corporated In many top-quaJIty Imported 
musical instrument amplifiers. This series 
has been specifically designed to handle 
large power outputs with high efficiency. 
An 18in, isin and two 12ln models are 
available. You'll be surprised at our low 
prices for these robust, heavy-duty imported 
speakers! 


MICRO 

TOP QUALITY RECORD-PLAYING 
EQUIPMENT FROM JAPAN 



MR-111 TURNTABLE 

At last! A belt-drive turntable arm com¬ 
bination that offers the performance and 
facilities you’ve always wanted! The MR-111 
Incorporates a micro-switch cut-off circuit 
which stops the turntable automatically after 
the record has been played. The static bal¬ 
ance tone arm tracks down to 1 gram and 
includes an adjustable anti-skate device and 
hydraulic lift. The I2in cast aluminium-alloy 
platter is driven by a large, well shielded 
4-‘pole synchrononous motor via a special 
polyurethane belt. Rumble is specified at 
better than 45 db and wow and flutter 
at less than 0.1%. At the low Challenge 
price the Micro MR-11J fs top value! 


$72.50 


MICRO MA-77 
Mk 2 ARM 


VF 3100/E CARTRIDGE 




MICRO AUDIO PRODUCTS PROVE 
POPULAR AT CHALLENGE. 

Advanced research and strict quality control 
single out Micro products from Inferior 
brands. Illustrated above is the new Micro 
MA-77 Mk. 2 tone arm. Precision knife- 
edge bearings allow the arm to track suit¬ 
able cartridges as low as *4 gram and 
thorough de-coupling eliminates feedback. 
An ingenious bias system effectively counter¬ 
acts the skating effect. The arm includes an 
exceptional hydraulic lifting-lowering device. 
Considering its performance, the MA-77 
Mk. 2 arm must rank with the best pick-up 
arms available. 

Micro MA-77 Mk. 2 arm . . . . $44.50 


Micro magnetic cartridges set new perform¬ 
ance standards for low-cost pick-ups! The 
Micro 3100/e cartridge with elliptical stylus 
features genuine low tip mass found onlv 
on far more expensive cartridges. Perform¬ 
ance is particularly satisfying . . . separa¬ 
tion exceeds 30 db at 1 KHz. frequency 
response is 20-28.000 Hz. and is free of 
resonance throughout the audible ranqe. 
Tracking ability of the 3100/e is excellent 
cartridge is extremely well shielded 
al I 


and the 

against external hum fields. 

Micro 3100/e cartridge.$24.50 


Challenge 

RECORDING CO. 


HI-FI 

STEREO 

CENTRE 


LUX 

JAPAN’S FINEST 
AMPLIFIERS 

Now firmly established in Australia. Lux 
amplifers enjoy a reputation for quality and 
performance second to none. Sophisticated 
solid-state circuitry and unequalled work¬ 
manship combine with low Challenge prices 
to offer outstanding value for money. 



LUX SQ-77TW 

30 watt r.m.s. per channel at 0.5 per cent 
total harmonic distortion into 8 ohms. Fre¬ 
quency response is 10-50,000Hz (plus Odb, 
—3db). Features separate Negative Feed¬ 
back bass and treble tone controls for each 
channel. Teak cabinet. $179.00 


LUX SQ-606 


30 watt r.m.s. per channel at 0.2 per cent 
THD into 8 ohms. Features exclusive Lux NF 
tone controls with turnover frequencies at 
200Hz. 400Hz, 2KH* and 4KHz. Frequency 
response Pre-amplifier 20-50,000Hz (less 
that —2db), Power amplifier lO-SO.OOOHz 
(—Idb).$219,00 



LUX SQ-503 


Latest of the Lux range, this magnificent 
amplifier features exclusive LUX NF tone 
controls with turnover frequencies at 
150Hz, 300Hz, 600Hz, 1.5KHz 3KHz 

and 6 KHz. Comprehensive facilities Include 
bass boost circuit (80 Hz. 6 db per octave), 
A/B speaker systems selector and variable 
input impedance for magnetic pick-up. Pre¬ 
amplifiers and power amplifiers are indi¬ 
vidually adjusted at the factory to ensure 
optimum performance. 30 watts r.m.s. at 
0.2 per cent THD at 8 ohms . . $269.00 

LUXMAN 507 

Boasting an r.m.s. power of 60 watts Der 
channel at 8 ohms, the new Luxman SQ-507 
demands the attention of enthusiasts seek¬ 
ing “state of the art” equipment. Harmonic 
distortion measures less than 0.08% at 50 
watts. Features include exclusive Lux NF 
tone controls with variable turnover fre¬ 
quencies, front panel switching for 2 sets 
of stereo speaker systems, protection 
circuit, etc. 

$350.00 

ROTEL100 



A brand new amplifier Incorporating seml- 
complementary single-ended push-pull OTL 
(output transformerless) circuitry, the Rotel 
100 is fast becoming a best-seller at Chal¬ 
lenge HI-FI Centre. Power output Is 15 
watt r.m.s. per channel Into 8 ohms, and 
harmonic distortion is a low 0.4% at 10 
watts r.m.s. Frequency response Is 25- 
20,000 (plus or minus 1 iadb). Sensitivity 
for magnetic cartridge is 3 millivolts. The 
Rotel 100 boasts many features normally 
found only on much more expensive ampli¬ 
fiers and includes tape monitor circuit, selec¬ 
tor switch for two sets of stereo speakers, 
loudness contour circuit and attractive In¬ 
put selector indicator lights on the front 
panel. 

$114.50 


6 GAYS ARCADE, 
ADELAIDE. 

(off Adelaide Arcade) 

Phone 23-2203. 
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On howlers , intermittents, etc. 

It is some time since I encountered a really choice down-to- 
earth technical howler, but I think this one was worth wait¬ 
ing for. It is also some time since I had an honest-to-good- 
ness intermittent. While they are things which I can do 
without, there is at least some satisfaction in tracking them 
down when they do occur. 


Before delving into serious matters 
this month, here is a story in lighter 
vein: a gem of a howler from a local 
boating magazine. The subject is elec¬ 
trical systems and, in particular, the 
battery. How it functions; how to look 
after it; what not to do to it; and so 
on. All very commendable and, for the 
most part, fairly standard comment for 
lead acid batteries. 

That is, until the author starts to dis¬ 
cuss the battery in relation to the start¬ 
er motor. He talks first about the place¬ 
ment of the battery, relative to the 
starter, and points out, quite rightly, 
that the battery should be located as 
close as possible to the starter. Un¬ 
fortunately, his explanation for this re- 
quirement is one of those delightfully 
vague remarks, the exact meaning of 
which I am still trying to work out. He 
says: 

“The reason is obvious. The further 
the current has to travel the greater the 
power loss and thus in turn the quicker 
the drain on the battery.” 

See what I mean. But the next para¬ 
graph is the real howler, 

“Just as important are the cables. 
These must be of the right thickness. If 
too heavy a gauge is used again there 
will be a greater than normal drain on 
the battery to supply the correct power 
to the starter unit.” 

Well, if that makes sense, it is about 
time someone set to and re-wrote Ohm’s 
Law. I only hope his readers are more 
astute in matters electrical than he is. 
Otherwise I visualise hoards of boating 
enthusiasts pestering the life out of their 
supply houses for “the right thickness” 
of starter cable, and arguing over any¬ 
thing they imagine is too thick. Nor 
would the situation be helped by the 
lack of precise information in the 
article. No attempt is made to specify 
what the optimum thickness is or, 
for that matter, what are the precise 
factors controlling it. 

And for a very good reason. There is 
no such optimum gauge — at least not 
in the electrical sense. The only real 
limitations to the size of cable are the 
essentially practical ones of what you 
can afford and what you can accom¬ 
modate. Electrically, there would be no 
objection whatever, and some advan¬ 
tage, in using cables six inches thick. 
The only problem would be how to pay 
for them and where to put them. 

In practice conventional starter cable 
with an effective diameter around £in 
is adequate for most installations in¬ 


volving not more than two or three feet 
in each run. While a larger gauge 
would be some advantage, at least in 
theory, we are running into the law of 
diminishing returns; we will have to 
pay a lot more for a very small 
improvement, so small that we may not 
be even aware of it. 

However, if it happens that the dis¬ 
tance between the battery and the start¬ 
er is significantly more than this, as 
may easily happen in a boat, then a 
heavier gauge may well be indicated. 

But as for too heavy a gauge dis¬ 
charging the battery too quickly — 
phooey! 

And while we are in a giggling 
mood, here are a couple of thoughts 
sent to me by a fellow serviceman, Mr 
H. S. of Bulimba, Queensland. He 
writes. 

“A dear old lady I met recently was 
not worried about the fact that her 

itifmmiKtnimfiKiiiiiHiiiiuiiiHittiiiimmnmimiiiiiifiiiiiiiittiifmimiiiiiiiii 


GUESS WHAT? 



Most of us have seen valves in 
a wide variety of damaged con¬ 
ditions — broken glass, broken 
base, bent pins, internal disinte¬ 
gration, and so on. But I won¬ 
der how many have seen a valve 
like this? More to the point, I 
wonder how many could sug¬ 
gest what tragedy befell it? 
Answer: It was in a fire. The 
fire at Ferguson Transformers 
a few months back to be pre¬ 
cise. The interesting point is the 
manner in which the glass has 
collapsed under vacuum and 
taken the shape of the internal 
structure. Which suggests that 
the glass melted without crack¬ 
ing or losing its vacuum. As 
far as could be determined it 
was one of the twin triode class, 
but the exact type number was 
not decipherable! 


washing machine had burned out its 
motor — she confided to me that there 
was a confusion clause in her insurance 
policy. 

“Which brings to mind a friend who 
always spoke of the ‘lamentations’ of 
a power transformer. Perhaps this is 
not entirely inappropriate since, when 
one burns out, there is usually much 
wailing and gnashing of teeth,” 

Apparently prompted by my remarks 
in the December issue about a dry 
joint in a mobile radio telephone, Mr 
H.S. goes on to describe one he dis¬ 
covered last year, which must establish 
some kind of a record for longevity. 
The set was a vintage 1935 receiver 
and the dry joint was found in the 
chassis connection to the padder 
capacitor — . it took some finding 

too. Not bad when it is realised that it 
took 33 years for any trouble to show 
up.” 

No, not bad at all. But, to anyone 
who is in the habit of making dry 
joints I would say, don’t bank on it; 
you are unlikely to be that lucky. 

And now to more serious matters. 

The monotony of routine faults was 
broken this month by a good old 
fashioned intermittent in a good old 
fashioned valve set. After some of the 
intermittents one has to track down in 
today’s miniaturised marvels it was a 
relief to have a set in which there was 
at least room to move. Granted, the set 
was modern enough to use a printed 
board, but old enough to use a decent 
size speaker and cabinet. 

The complaint was that the set 
would cut off and on intermittently, 
particularly when it was operated at 
low volume. When operated at a 
moderately high level it did not mis¬ 
behave. At least, that was the owner’s 
story. And since, over the years, I have 
learned that owner’s stories, no matter 
how fantastic they may sound, are 
sometimes right. I made a mental note 
that the set should be tested at low 
level. 

Apart from this brief description of 
the fault, the owner couldn’t offer 
much help. However, he did indicate 
that he was not in a particular hurry to 
get the set back; and that, in itself, was 
helpful. 

A quick check on the set’s perform¬ 
ance indicated that it appeared to be 
functioning normally. The only signifi¬ 
cant fault I could find was a slightly 
noisy volume control, and I made a 
mental note to change it before return¬ 
ing the set. Then I simply set it up in 
an unused corner of the bench, tuned it 
into the least “popular” program avail¬ 
able from the local stations, set it to a 
low volume, and went on with the 
more routine jobs. 

It was some hours later that I real¬ 
ised that the set was not playing. I 
imagine it must have failed while I was 
out of the room briefly and I had not 
appreciated this on my return. Now I 
went over to it and moved the volume 
knob slightly. There was an immediate 
crackle and the set jumped into life. So 
that was it. The slightly noisy volume 
control was more defective than it 
looked. I promptly fitted a new one. 

The only snag was, the set failed 
again the following day in exactly the 
same manner. This time it did not start 
as readily as it had before; in fact not 
until I moved the set to take a closer 
look at the problem. 

This time I took it out of the cabi¬ 
net, turned it over where I could get at 
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the underside, and set it playing once 
more. To simulate heat conditions in¬ 
side the cabinet, I covered the chassis 
with a heavy cloth. 

After seVeral hours of operation like 
this, with no sign of trouble, I decided 
to see if I could hurry things along a 
little. Since the set had seemed to be 
sensitive to mechanical vibration the 
last time the fault had shown up, I now 
employed the technique of very gently 
tapping each component, in the hope 
that one would respond with some kind 
of disturbance. This is a very useful 
technique, but the secret is to develop 
a very gentle tap. Otherwise the vibra¬ 
tion can be transferred for a consider¬ 
able distance through a chassis or wir¬ 
ing board, effectively masking the real 
culprit. 

On this occasion, results were some¬ 
what inconclusive. While I was able to 
produce a few crackles I could not do 
so consistently. All that I was able to 
observe was that the chassis seemed to 
be marginally more sensitive in one 
general area. 

This was around the coupling net¬ 
work between the 6AV6 detector-audio 
stage and the 6AQ5 output stage. The 
coupling network was rather novel; it 
was a self-contained module consisting 
of some four or five compoments all 
sealed inside a block of epoxy from 
which emerged flexible leads for con¬ 
nection to the printed wiring board. 
The module contained some of the 
input circuitry to the 6AV6, plus the 
6AV6 plate resistor, coupling capacitor 
to the 6AQ5 grid, and the 6AQ5 grid 
resistor. 

It was not the first time I had en¬ 
countered this module. In fact, it was 
rather notorious for its habit of giving 
trouble, particularly in regard to the 
aforementioned coupling capacitor, 
which was prone to go open circuit. 

I had experienced just such a fault 
on a previous occasion and had also 
heard a similar story from colleagues. 
As a result both they and I had worked 
out how to substitute a new capacitor 
for the faulty one, without ditching the 
entire module. This involved making 
two cuts in the copper pattern and sol¬ 
dering a new capacitor directly to the 
board. 

In the light of all this, it seemed 
logical to replace the capacitor in this 
set, particularly as it was now a rela¬ 
tively simple task. So that was what I 
did. 

Unfortunately, logical and all as it 
seemed, it wasn’t the answer. The set 
continued to misbehave. 

Being thus rebuffed in regard to what 
was a somewhat intuitive approach, I 
decided on a more methodical attack. I 
fired up the VTVM and connected it to 
the AGC circuit of the set. This is an 
old trick, and is aimed at establishing 
in which half of the set — that ahead 
of the AGC generating point, or that 
after it — the trouble lies. According 
to the answer, one can then further di¬ 
vide the appropriate section until the 
actual stage is indicated. 

Having thus set it up I left it to play, 
carefully noting the AGC voltage level 
as I did so. This is a small point but an 
important one. I usually prefer to write 
this value down, since it may be sev¬ 
eral days before a fault shows up and 
"the precise figure can easily have been 
forgotten in the meantime. 

In this case I didn’t have to wait so 
long. About three hours after I set 
things up the set failed. And one glance 


at the AGC voltage was sufficient to 
show that it had not varied. Fairly 
obviously the trouble was somewhere 
after the AGC generation point or, in 
simpler terms, more or less in the 
audio section. 

I moved in to follow up on this, pre¬ 
pared if necessary to feed audio signals 
into various points in the audio chain 
until the area had been narrowed 
sufficiently to justify a detailed exam¬ 
ination. As it turned out it wasn’t nec¬ 
essary. The set chose this particular 
time to turn on quite an act, cutting in 
and out more or less regularly at fairly 
closely spaced intervals. 

In such a favourable situation it 
didn’t take long to get a lead on the 
trouble. I discovered, almost by acci¬ 
dent, that if the speaker cone was 
touched when the set was dead, it came 
back to life. 

Hot on the trail now, I removed the 
speaker from the chassis and examined 
it more closely. I could find nothing 
obviously wrong. I disconnected one 
lead from the output transformer 
secondary and connected an ohmmeter 
across the voice coil terminals. Setting 
it to the low ohms range I moved the 
cone very slowly back and forth with 
my fingers. I wasn’t really surprised 
when I found a spot at which I could 
make the needle flicker back and forth. 

Thoroughly intrigued by now as to 
the exact cause of the trouble I 
checked each flexible lead between the 
terminals on the speaker frame and sol¬ 
dered connection to the voice coil 
winding near the centre of the cone. 
One proved to be intermittent and 
closer examination revealed a rather 
unusual reason. Each lead, in addition 
to being soldered to the voice coil ter¬ 
minal, was secured mechanically just 
below this point with a wire staple. 
And under one of these the lead was 
broken. 

Strangely enough, it had broken in 
such a manner that it was still held by 
the staple and, presumably, the staple 
also provided the electrical continuity 
most of the time. But, in the manner of 
such joints, every now and again it 
would fail, or at least develop a high 
resistance. Which suggests some in¬ 
triguing possibilities when one remem¬ 
bers that the very movement of the 
cone, which was dependent on the sig¬ 
nal being applied to the voice coil, was 
the thing that could temporarily repair 
the fault. I will leave the reader to 
work out all the possible ramifications, 
but at least it is some explanation as to 
why the trouble only showed up at low 
level. 

Incidentally, I didn’t have to fit a 
new speaker. Another lead, salvaged 
from a discarded speaker, and a little 
juggling with the old staple was suffici¬ 
ent to make the speaker as good as 
new. 

On quite another theme, some 
customers have the strangest approach 
to getting a set serviced. A common be¬ 
lief is that by feeding the serviceman a 
few elementary symptoms, they can ex¬ 
pect him to nominate the exact nature 
of the fault, how long it will take to 
fix, what it will cost, and so on. And 
when he is unable — or, to them, un¬ 
willing — to do so, they proceed to 
make their own diagnosis. For 
example: 

“What makes a set crackle?” 

Apart from anything else, the 
question was fired at me quite unex¬ 
pectedly, while the customer was trans¬ 


acting business in no way connected 
with such a problem. Taken somewhat 
off guard, I countered with the half 
joking reply, “Something loose inside.” 
However, I doubt whether my customer 
appreciated the deliberate vagueness. In 
any case, he seemed determined to 
diagnose the trouble himself. 

“Most likely a valve, I suppose.” 

“It could be a valve, but not neces¬ 
sarily so.” 

“P’raps it’s a capacitor?” 

“Yes, it could be a capacitor.” 

“Or a resistor?” 

“Yes, it could be.'” And I added, to 
myself, “That leaves only the inductors, 
mate. Nominate those and you’ll have 
nominated just about every component 
in the set. And I shall probably 
scream.” 

Fortunately he didn’t. He went on to 
explain that his mantel set suffered 
from intermittent crackles; not bad 
enough most of the time to justify call¬ 
ing a serviceman, but bad enough to 
spoil his listening enjoyment. Perhaps I 
might like to call in sometime when I 
was round that way and fix it up. Then 
he was back on the diagnosis. 

“You know, squirt in some of that 
stuff that cured the crackle in the TV 
volume control.” 

“Is it the control that crackles?” 

“Aw yes.” 

Which seemed to make all the pre¬ 
vious speculative discussion rather 
pointless. But I said okay, Fd see what 
I could do. 

So next time I was around that way 
I did call in, armed with a can of “that 
stuff.” As you’ve probably guessed, it 
didn’t take me long to determine that 
there was absolutely nothing wrong 
with the volume control. When I point¬ 
ed this out to the owner, he mumbled 
something about it being “.. .the same 
kind of crackle.” 

So, since the crackle wasn’t in evi¬ 
dence and I sensed that he did not want 
to become involved in any further ex¬ 
pense I suggested that it might be best 
to wait and see whether the fault would 
reveal itself by failing completely. 

And believe it or not, that’s what 
happened. A couple of weeks later I re¬ 
ceived a phone call in which the owner 
explained that they were “. . .just sit¬ 
ting there listening to it, when all of a 
sudden it went crackle, then stopped, 
then started again, then stopped, and 
then we smelt something burning in¬ 
side. What would that be?” 

I nearly said, “Something burning in¬ 
side, 1 ” but refrained. Instead I sug¬ 
gested that he bring it around for me 
to look at. 

The fault wasn’t hard to find. A very 
red-in-the-face 6X4 put me on the 
track of a HT short which I traced to a 
breakdown between the output trans¬ 
former primary and secondary. Since 
the secondary eventually found its way 
to the chassis this put quite a load on 
the power supply. On the other hand 
there was sufficient winding resistance 
involved to prevent it being a dead 
short and the power supply continued 
to develop enough voltage to cause fire¬ 
works inside the transformer in the re¬ 
gion of the breakdown. Hence the 
smell. 

Repairs involved no more than the 
routine fitting of a new transformer. 
However, as I put the set on the shelf 
for it to be picked up, I realised, with a 
chuckle, that the fault had occurred in 
an inductor, the one component the 
customer hadn’t nominated. gj 
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University 

Introduces the new model UC5 Oscilloscope 


Frequency Response: D.C. to 10MHz 



FEATURES 


• Printed Circuit 

• Portable and Compact 

• Baked enamel steel case 

• Easy to use 

• Stable and Reliable 

• Engraved front Panel 

• Complete with instruction 
Book 

• Backed by ''University' 7 Sales, 
Spare Parts and Service. 

Price each: $250.00 
plus 15% sales tax. 


Specifications: MODEL UC5 (5 inch) 


Vertical Amplifier 

Deflection Sensitivity: 
Frequency Response: 

Input Impedance: 
Calibration Voltage: 

Horizontal Amplifier. 

Deflection Sensitivity: 
Frequency Response: 

Input Impedance: 
Sweep Oscillator: 

Synchronization: 

Power Supply: 
Dimensions: 

Weight: 

C.R. Tube: 


10mV P—P/cm. 

D.C.—10MHz,—3db. 

A.C. 2Hz—10MHz—3db. 

1 Megohm—35pf. 

0.05 V. P—P/cm. 

300mV P—Pern. 

D.C.—500KHz,—3db. 

A.C.—2Hz—500KH Z/ —3db. 

.1 Megohm—50pf. 

6 ranges continuously variable. 

1Hz—200KHz and TV—H. 

Internal (Positive & Negative) External Power Source—Line. 
240V, 50Hz. 

H—10.5" (270mm) W—8.5" (215mm) L—16.5" (420mm). 
241 bs (11 Kgs). 

Type 5UPIF (130mm Flat Face). 


All test equipment can be inspected at 


REPRESENTATIVES: 


University Graham 
Instruments Pty. Ltd. 

106 Belmore Road. Riverwood, N.S.W., 2210. 

Telephones: S3 0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 

Victorian Office. 

Contact Mr Graeme Wright on 397 7253 or at 8 Langridge St., 
Werrlbee. 


W.A.: Atkins (W.A.) Ltd.. 

piS T Hf y - 5,/ “-- 


W.A. 6000. 


IMS.: w. r. 

202 Argyle S 
HOBART: Tas 
And 150 Wei 


TAS.: W. P. Martin and Co- 
Street. 

Tas. 7000. 

Wellington Street. 

LAUNCESTON: Tas. 7250. 22-844 
S.A.: Compar Distributors Pty. 
Ltd. 

33 Market Street. 

ADELAIDE: SA. 5000. 51 6263. 


N.Z.: Allum Electrical Co> Ltd- 
21 Liverpool Street. 

AUCKLAND, N.Z. 

NEWCASTLE DISTRICT: 

Hunter Engineering Sales Pty. 
Ltd.. 64 Broadmeadow Road. 
Broadmeadow. 

NEWCASTLE. N.S-W. 2303. 

Phone 61 4321. 

PORT KEMBLA DISTRICT: 

Hundell Engineering Sales Pty. 
Ltd., 1 Fitzwilliam Street. 

PORT KEMBLA. 2505. 43 397. 


Also available from all leading wholesalers. 
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Sobering thoughts on FMjStereo 


There is a tendency in some quarters to discount the need 
for any kind of a technical investigation into standards for 
FM or FM/Stereo broadcasting in Australia; to argue that 
we should skip all that and get on with the programming. 
Urgent as the case for FM may seem, lack of proper techni¬ 
cal planning could pose major problems later. 

Conducted by the Editor 


The following letter is to hand from 
a reader in Poughkeepsie, NY, USA. It 
is reproduced just as received: 

Dear Sir, 

1 have just received the July issue 
of “Electronics Australia” which in 
coming by surface mail is about 6-7 
weeks behind the times. However, at 
the risk of saying something already 
said in the August issue, I would like 
to pass a few comments on the revital¬ 
ised issue of FM broadcasting in Aus¬ 
tralia. I am now living in the USA 
in a location about 70 miles from New 
York City. I have had a good oppor¬ 
tunity to evaluate the merit of FM 
broadcasting from both the local 
stations and from the New York 
stations which 1 would regard as being 
at fringe reception distance. I would 
make the following comments: 

1. Monophonic FM reception is 
good from any source with reasonable 
signal strength. 

2. Stereo FM reception deteriorates 
more rapidly than the mono recep¬ 
tion of the same station. This is be- 

| cause of the much lower deviation 
I used for the difference subcarrier and 
I the equivalent reduction in the devia¬ 
tion of the main carrier to fit within 
the 150KHz bandwidth allowed. This 
low level signal allows poor signal-to- 
noise ratios to let background noise 
\past the limiters and into both stereo 
channels. I have found it impossible 
I to record FM stereo transm'ssions from 
I New York City because of the noise 
I injection. Mono reception of the stereo 
[ transmission is invariably perfect. 

3. Phase distortion, even over 70 
I miles, has alarming effects on stereo 
I programs with instruments suddenly 
I wafting from one speaker to the other 
I at will. Multipath reception from the 
\ dense aircraft population is the prime 
I offender but even natural propagation 
I effects can allow night-time reception 
I of other remote stations at sufficient 
I strength to completely foul up the 
| multiplexing. 

Most of your correspondents seem 
I to favour use of the American system 
I on the old FM band and 1, for one , 


was upset when that band was alloca¬ 
ted to TV. However, 1 am now con¬ 
vinced that this has been a blessing 
in disguise. The US system of phase 
modulation for multiplexing the two 
stereo channels was the result of hav¬ 
ing to achieve two channels in the 
space originally allocated a lot earlier 
for a mono channel It is certainly a 
compromise of the theoretically pos¬ 
sible full bandwidth available due to 
the need for compatibility with the 
millions of mono FM sets in use at 
the time. 

It now appears that, with the pend¬ 
ing quadraphonic boom, the deviations 
will be reduced even further (10-20 per 
cent) to allow two more sidebands for 
the rear left and right signals (see 
“Audio,” Jan. 70). Signal-to-noise 
ratios are going to deteriorate such 
that adequate high quality reception 
range is going to approximate that of 
a UHF station in any case. 

I feel we have a golden opportunity 
to achieve a true w : de band high-qual¬ 
ity transmission using the greater band- 
widths available in UHF channels . No 
compromises need be made since no 
previous narrow bandwidths have to 
be lived within . The rap'd acceptance 
of integrated circuits will allow the 
development of superior decoding 
methods at reasonable consumer prices, 
Techniques such as phase locked loop 
demodulation are here today and must 
play a big part in future FM receiver 
design• We have an opportunity to 
establish four full-bandwidth channels 
per station without the distortions in¬ 
herent in the American system. 

Extended range of UHF stations can 
be easily achieved by repeaters. 1 sym¬ 
pathise with those who have existing 
FM receivers, but 1 find that this is 
usually because it is impossible to get 
an AM radio without an FM band 
on imported receivers nowadays. We 
are the victims of a marketing strategy 
aimed not at Australian conditions, 
but at the USA, in particular. 

The main point of my argument is 
essentially that the existing techniques 
are not necessarily the best, and the 


use of superior designs will most cer¬ 
tainly guarantee a true boost to local 
Australian design and electronic manu¬ 
facturing companies. 

Yours sincerely , M.l. 

This letter raises some of the matters 
which were mentioned in these columns 
and elsewhere, when the subject of FM 
was being widely discussed a couple of 
years back. 

One body of opinion favoured the 
adoption of overseas FM standards as 
a package, preferably in the 88- 
108MHz band but otherwise in the 
UHF band. In the latter case, only the 
carrier frequency would be changed; all 
other standards would be preserved so 
that, if need be, UHF programs could 
simply be converted down to VHF and 
received on existing VHF receivers. 

Another whole body of opinion drew 
attention to the fact that the overseas 
stereo standards were dictated by the 
need to achieve compatability with 
existing monophonic transmissions and 
that compromises were necessarily in¬ 
volved 

They pointed to the possible problem 
of stability in tunable receivers and the 
false comparisons that were being 
drawn with UHF television systems, 
which used intercarrier sound and thus 
largely avoided the problem. 

The observation made in the fore¬ 
going letter lend point to all this. If 
FM/Stereo and perhaps 
FM/Quadrasonic suffer this order of 
degradation on VHF, what can we ex¬ 
pect from UHF? Is this not very good 
reason to avoid opting for a system 
which looks quick and easy but which 
may have severe built-in limitations? 

Last month, we summed up our 
remarks on FM/Stereo with the phrase 
“please, not another ‘no’!” 

It should not be necessary to add to 
it but let’s do it anyway: “Please, not 
without adequate technical inquiry!” 

WARTIME CONTRIBUTOR: A 
letter to hand during the month renews 
a contact which goes back to the war 
years. Readers from that period may 
recall the name of Roy Hallett, who 
conducted a montly feature on long 
distance broadcast-band reception. Roy 
Hallett’s letter is reproduced in the 
panel on page 98 and will be of par¬ 
ticular interest to those who share his 
disability of poor sight. 

We have no direct knowledge of the 
training course to which he refers but, 
while being designed for the US situ¬ 
ation, it can presumably be of consid¬ 
erable value to prospective amateurs in 

(Continued on Page 98) 
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LOW COST,(pg% 

HI-FI for EVERYONE 
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it’s the 4-track 




The popular priced new SONY TC-252 reproduces 
sound superbly, from a whisper to the boom of a big 
drum . 

FEATURES • All silicon transistor ITL/OTL circuits— 
4-track stereo/mono tape recording and playback sys¬ 
tem • Retractable pinch roller for easy tape threading • 
Very compact • Operates either in vertical or horizontal 
position • Easy sound-on-sound recording—either right 
channel on left or left channel on right • Speaker switch 
for on/off and monitor-level control • Public address 
facility • High fidelity lid-integrated satellite speakers 
can be separated up to 16 feet for optimum stereo 
realism • 3 speeds: 7" reel capacity: dual VU meters: 
automatic shut-off switch: instant stop control • Easy 
frequency adaptation for your local line, 50 Hz or 60 
Hz—only with a frequency selector and a removable 
capstan sleeve. 


SPECIFICATIONS 


Recording system: 4-track stereo/mono recording and 
playback. Power requirements: AC 240V, 50 Hz. Powej 
Consumption: 45 watts. 3-tape speeds: l l / 2 i.p.s., 3 3 /f 
i.p.s., 1% i.p.s. Reel capacity: 7" or smaller. FrequencJ 
response: 30-18,000 Hz at iy 2 i-P-S., 30-13,000 Hz at 3 3 /f 
i.p.s. Signal-to-noise ratio: 50 dB. Flutter and wow: 0.12° 
at 71/2 i-P-S., 0.15% at 3 3 / 4 i.p.s., 0.2% at 1% i-P-i 
Harmonic distortion: 3%. Level indication: dual VU metel 
Power output: 12 watts, total dynamic power. Recordinl 
time (1,800' tape): stereo 6 hours at i.p.s., mono l| 
hours at 1% i.p.s. Inputs (2): microphone, sensitivity- 
72dB (0.19 mV), impedance 600 ohms. Auxiliary, sens! 
tivity—26 dB (0.04V), impedance 100 k ohms. Outputf 
(2): line, output level—6 dB (0.39V), impedance IOC 
ohms. External speaker, impedance 8 ohms. Headphor 
(1), impedance 8 ohms. Dimensions: 16*4 (W) x 10} 
(H) x 15" (D) Weight: 28 lb. 13 oz. 



Distributed by: 


JACOBY 

MITCHELL 

SYDNEY—26 2651 • MELBOURNE—30 2491/2 • ADELAIDE—53 6117 • 
BRISBANE—2 6467 • PERTH—28 8102 • LAUNCESTON—2 5322 • Agents: 
CANBERRA—47 9010 • N’CLE—61 4991 • PORT KEMBLA—4 2071. 


To: Jacoby, Mitchell & Co. Pty. Ltd., 467-475 Kent St., 
Sydney, 2000. 

Please send me information on the Sony TC-252 Stereo 
Tape Recorder. 


NAME.. 

ADDRESS 


_ JMS/9-70 EAI070 
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USEFUL AAAATEUR DATA 


On this and the two following pages we are 
presenting a collection of those references which the 
Australian and New Zealand amateur is most likely to 
need in the routine working of his station. Such refer¬ 
ences should be particularly useful for the newcomer 
to the ranks or for those whose amateur activities are, 
perhaps, spasmodic. 

While much of the information may be regarded 
as of a kind which an amateur should know, we all 
have our blank moments, as when the appropriate 
word from the phonetic alphabet eludes us, or the 
exact meaning of a Q code expression is in doubt. 
Some of us may not even be sure of the exact boun¬ 
daries of certain channels, particularly if they are ones 
we do not normally use. 

We have deliberately located this material in the 
centre of the magazine so that it may be lifted out and 
filed in the most convenient manner. One suggestion is 
to use a manilla folder, pasting the chart into the fold¬ 
er by the right hand page only, thus providing ready 
access to all three pages. Alternatively, sections of par¬ 
ticular interest may be cut out, pasted on cardboard, 
and mounted on the wall convenient to the operating 
position. Duplicate copies will be available through the 
Information Service for 20c. 


2. This band is shared with aeronautical radio-naviga¬ 
tion and radiolocation. Amateur usage is on a 
non-interference basis to these services. 

3. This band is shared with the radiolocation service; 
amateur usage is on a non-interference basis to 
this service. 

4. The frequencies 27120KHz, 2450MHz and 5800- 
MHz are designated for industrial, scientific and 
medical purposes with emissions confined within 
the limits of ±163KHz, ±50MHz and ±75MHz 
respectively of these frequencies. Amateur stations 
operating within these limits must accept any 
harmful interference that may be experienced 
from the operation of ISM equipment. 

5. The band 144-146MHz may also be used for 
amateur satellite communications. 

6. The band 3400-3500MHz is shared with the com¬ 
munication satellite space service; amateur usage 
is on a non-interference basis to this service. 

7. The band 5670-5725MHz is shared with the space 
research (deep space) service on an equal basis. 

8. The band 10,000-10,250MHz is shared with the 
meteorological satellites. Amateur usage is on a 
non-interference basis to this service. 

v PHONETIC ALPHABET 


NEW ZEALAND AMATEUR BANDS 


1875 to 1900KHZ 
3500 to 3900KHz 
3500 to 3550KHz 
3700 to 3800KHZ 
51 to 53 MHz (see note 1) 

51 to 52MHz 

52 to 53MHz 


CW and AM 
CW and AM 
FSK 
NFM 

CW MCW AFSK & AM 
NFM 

FM and Telecontrol 


144 to 148MHz (see note 5) CW MCW AFCK FM 

and AM 

420 to 449MHz (see note 2) CW MCW AFSK FM 

and AM 

421 to 449MHz Television 

421 to 449.75MHz Telecontrol 

430 to 442MHz Television 

440 to 449.75MHz Telecontrol 

1214 to 100MHz (see note CW MCW AFSK FM 
3) AM and Pulse 

1250 to 1280MHz Television 

2300 to 2450MHz (see notes \ 

3 and 4) 

3300 to 3500MHz (see notes 
3 and 6) 

| 5650 to 5850MHz (see notes 
3, 4 and 7) 

10000 to 10500MHz (see 
notes 3 and 8) 

121000 to 22000MHz 

For use by High-Frequency Permit holders only: 


f 


CW MCW AFSK 
FM AM and Pulse 


7000 to 7100KHz 
7000 to 7050KHZ 
7050 to 7100KHZ 
14000 to 14350KHZ 
14000 to 14100KHZ 
14100 to 14350KHZ 
21000 to 21450KHZ 
121000 to 21100KHZ 
121100 to 21450KHZ 
126960 to 2723OKHz 
|27120KHz (see note 
128000 to 29700KHZ 
128000 to 28100KHz 
129000 to 29700KHz 


4) 


CW 
FSK 
AM 
CW 
FSK 
AM 
CW 
FSK 
AM 

CW FSK and AM 

Telecontrol 

CW and AM 

FSK 

NFM 


INOTES: 

|l. This band is shared with defence services; amateur 
usage is on a non-interference basis to defence 
stations. 


Some words are likely to be misunderstood when 
passed over radio telephone circuits, due to phonetic 
similarity. A number of phonetic alphabets have been 
introduced to overcome this, the following being the 
most generally accepted at the present time. 


A 

ALFA 

AL fah 

B 

BRAVO 

BRAH voh 

C 

CHARLIE 

CHAR lee 

D 

DELTA 

DELL tah 

E 

ECHO 

ECK oh 

F 

FOXTROT 

FOKS trot 

G 

GOLF 

GOLF 

H 

HOTEL 

hoh TELL 

I 

INDIA 

IN dee ah 

J 

JULIETT 

JEW lee ETT 

K 

KILO 

KEY loh 

L 

LIMA 

LEE mah 

M 

MIKE 

MIKE 

N 

NOVEMBER 

no VEM ber 

O 

OSCAR 

OSS cah 

P 

PAPA 

pah PAH 

Q 

QUEBEC 

Kwee BECK or 



Key BECK 

R 

ROMEO 

ROW me oh 

S 

SIERRA 

see AIR rah 

T 

TANGO 

TANG go 

U 

UNIFORM 

YOU nee form 



or OO nee form 

V 

VICTOR 

VIK tah 

w 

WHISKEY 

WISS key 

X 

X-RAY 

ECKS ray 

Y 

YANKEE 

YANG key 

z 

ZULU 

ZOO loo 

1 


WUN 

2 


TOO 

3 


THUH-REE 

4 


FO-WER 

5 


FIYIV 

6 


SIX 

7 


SEVEN 

8 


AIT 

9 


NINER 

0 


ZERO 
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AMATEUR STATION RE 


Australian Amateur Bands 


Bands 
MF band 
HF band 


Frequencies 
1800-1860KHz% 

3.50-3.70, 7.00-7.10, 7.10-7.15% 14.00-14.35, 21.00-21.45, 26.96- 
27.23 a , 28.00-29.70MHZ. 

VHF band 52-54, 144-148MHz. 

UHF band 420-450%576-583MHz% 1.215-1.300 1 , 2.30-2.45GHz% 

SHF band 3.3-3.5 1 , 5.65-5.85% 10.0-10.5% 21.0-22.0GHz. 

Notes 


The Amateur Service is the secondary service in this band. 

This band is designated for industrial, scientific and medical purposes. 
Radiocommunication services operating within this band must accept 
any harmful interference that may be experienced from the operation 
of industrial, scientific or medical equipment. 

This band is allocated on a temporary basis until required by the 
Broadcasting Service. 


The various symbols are as follows: 

Types of modulation: 

A Amplitude; F Frequency or phase; 


Pulse. 


Types of transmission: 


Absence of any modulation intended to carry information. 

Telegraphy without the use of modulating audio frequency. 

Telegraphy by the on-off keying of a modulating audio frequency or 
audio frequencies, or by the on-off keying of the modulated emission 
(special case — an unkeyed modulated emission). 

Telephony (including sound broadcasting). 

Television (vision only). 


Supplementary characteristics: 
DOUBLE SIDEBAND .... None 
SINGLE SIDEBAND 

—reduced carrier . A 

—full carrier. H 

—suppressed carrier . J 

TWO INDEPENDENT 
SIDEBANDS . B 


VESTIGIAL SIDEBAND .... 
PULSE 

—amplitude modulated _ 

—width (duration) modulated 
—phase (position) modulated 


frequency bands on which their use is restricted are as follows: 

Types of emission 

Al, A3, A3 A, A3B, A3H, A3J, FI, F3 
(+3KHz), and for RTTY FI, F2, or A2 
AO, A2, F2, F3, P0. 

A5, PI, P2D, P2E, P2F, P3D, P3E, P3F 


Frequency bands 
AH bands 


All bands above 52MHz 
UHF and SHF bands 


Television Experiments 


The transmission or reception of conventional television images may 
be undertaken only in amateur bands above 420MHz. The accompanying 
sound transmissions are permitted on any channel in bands above 144MHz. 
The transmitter to be used shall employ a DC power input not exceeding 
150W to the anode of the final stage. The following technical requirements 
must be adhered to in respect of equipment operating in the 420-450 and 
576-585MHz bands. In the higher bands any standards may be employed. 


No. of lines; (a) 175 (b) 625 inter¬ 
laced. 


Picture frequency: (a) 50 (b) 25 
Field frequency: (a) 50 (b) 50 
Line frequency: (a) 8759 (b) 15,625 


System of modulation: negative 
Method of scanning: from L to R, 
and top to bottom. 

Picture transmission must be con¬ 
fined to the amateur bands. Double 
sideband may be used. 


Slow Scan TV: Slow scan or narrow band TV may be used on all 
amateur bands. Standards are entirely at the discretion of the amateur but 
the band width must not exceed that of an A3 single sideband or double 
side band signal. 

Where A3 and A5 signals are impressed on the same carrier the total 
band width must not exceed that of an A3 double sideband transmission. 

Indentification must be by call sign in visual form on the televised 
picture and by telegraphy or telephone on the sound channel. 


Conventions 


By convention, the lower part o| 
the MF and the HF bands is reserve^ 
for Al and FI (telegraphy) commu 
cations. Similarly, the lower part 
each of the VHF, and higher, bands 
reserved for DX working. 

Again by convention, in SSB con 
munications the lower sideband is us< 
on frequencies below 9MHz and th 
upper sideband on higher frequenciel 


VHF Nets 


On the VHF bands a number of n| 
channels have been allocated, 
mutual agreement, to facilitate mobil 
working, WICEN operations, and uf 
of repeaters. 

Three simplex channels are curren 
allocated for the 2-metre band, desi| 
nated A. B and C. 

Channel A 145.854MHz I 

Channel B 146.00 MHz I 

Channel C 146.146MHz| 

Channel B is the national simplj 

channel. 

Four repeater channels have be 
allocated, using the following systel 
User input to the repeater receiver (| 
is always the higher frequency, 
repeater transmitter (out) is 500I< 
lower. Space between channels 
lOOKHz. 


Repeaters: 


D 

p 

Channel 1 

Out 

In 

145.& 

146.1 

MJj 

T7 

Channel 2 

Out 

145.7: 

F 


In 

146.2: 

G 

Channel 3 

Out 

145.8 

the 


In 

146.3 

Channel 4 

Out 

In 

145.9 

146.4] 


It has been agreed that only ch 
nels 1 and 4 will be used in the ini| 
stages of repeater development 
that, where practical, channel 4 will 
used for the capital city of the St| 

Two six metre simplex frequen 
are currently allocated, one FM, 
AM. 

FM . 52.525MI 

AM . 53.866MI 

The 52.525MHz channel is an id 
national one and used extensively! 
DX. 


Standard Transmissior 


Standard AM transmissions 
VNG, Lyndhurst, Vic., operate to| 
following schedule: 

(MHz) (G* 

4.500 0945-211 

7.500 2245-221 

12,000 2145-091 

These carrier frequencies are a<| 
ately stabilised from a caesium 
standard. Stability is such thatl 
average daily fractional frequency 
viations do not exceed plus or 
one part in 10 10 
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DY REFERENCE CHART 


R-S-T Signal Reports 

To facilitate accurate reports of sig¬ 
nal quality, the R-S-T (Readability- 
Strength-Tone) system is employed 
internationally. It assigns numerical 
values to these characteritics according 
to the following scales. 

Readability 

1. Unreadable. 

2. Barely readable, some words dis¬ 
tinguishable. 

3. Readable with considerable difficulty. 

4. Readable with practically no difficul¬ 
ty. 

5. Perfectly readable. 

Signal Strength. 

1. Faint signals, barely perceptible. 

2. Very weak signals. 

3. Weak signals. 

4. Fair signals. 

5. Fairly good signals. 

6. Good signals. 

7. Moderately strong signals. 

8. Strong signals. 

9. Extremely strong signals. 

Tone 

(Telegraphy only) 

1. Extremely rough hissing note. 

2. Very rough AC note, no trace of 
musicality. 

3. Rough low-pitched AC note, slightly 
musical. 

4. Rather rough AC note, moderately 
musical. 

5. Musically modulated note. 

6. Modulated note, slight trace of 
whistle. 

7. Near DC note, smooth ripple. 

8. Good DC note, just a trace of ripple. 

9. Purest DC note. 

If the signal has the characteristic of 
crystal sontrol, add the letter X to the 
RST report. If there is a chirp, the 
letter C may be added. Similarly, for 
a click, add K. 

This reporting system is used on both 
Telegraphy and telephony, leaving out 
the “tone” report on telephony. 

An accepted convention is to rate one 
S point calibration as equal to an in¬ 
crease in signal strength of 6dB. For 
example, if SI is taken as luV at the 
aerial terminal of a receiver, S9 resul s 
from a 256uV signal. 

A number of other standards have 
been used, mainly by commercial 
manufacturers of short-wave receivers. 
One rates S9 as 128uV (SI equal to 
0.5uV), and another puts S9 as low 
as lOOuV. However, both systems re¬ 
tain 6dB as separation between S 
points. Others have both different S9 
values and separation values. 

Where a standard signal generator 
is not available, an S meter may be cal¬ 
ibrated arbitrarily. S9 is set as being a 
very strong signal, with no background 
noise, from a station other than a near 
neighbour. The meter reading is then 
divided to provide 1 to 9 S points. If 
asked for an accurate S-meter report, 
it is only fair to explain the way in 
which the calibrations of the receiver 
has been determined. 


The Q Code 

To overcome language barriers and to save time in telegraphic work¬ 
ing, an internationally recognised code, the Q code, is used, which permits 
exchange of all essential information involved m message handling. 

The meaning assigned to Q code abbreviations may optionally be em- 
plified or completed by the addition of appropriate other groups, call signs, 
place names, figures, etc. in the blanks shown in parentheses. Any data 
which is filled in where blanks appear is sent in the same order as in the 
table. A Q code abbreviation becomes a question when followed by a 
question mark. When an abbreviation is followed by additional or com¬ 
plementary information, the question mark follows this information. 

QRA What is the name of your station? The name of my station 
is. 

QRG Will you tell me my exact frequency (or that of.)? Your 

exact frequency (or that of.)is.KHz (or MHz). 

QRH Does my frequency vary? Your frequency varies. 

QRK What is the intelligibility of my signals (or those of.)? The 

intelligibility of your signals (or those of.) is. 

(1-5). 

QRL Are you busy? I am busy (or I am busy with ..). Please do 

not interfere. 

QRM Are you being interfered with? I am being interfered with (1-5). 

(Nil, slightly, moderately, severely, extremely.) 

QRN Are you troubled with static? I am troubled by static (1-5). (As 
for QRM.) 

QRO Shall I increase power? Increase power. 

QRP Shall I decrease power? Decrease power. 

QRQ Shall I send faster? Send faster (..words per minute). 

QRS Shall I send more slowly? Send more slowly (.words per 

minute). 

QRT Shall I stop sending? Stop sending. 

QRU Have you anything for me? I have nothing for you. 

QRV Are you ready? I am ready. 

QRW Shall I inform.that you are calling him on ..KHz (or 

MHz)? Please inform . that I am calling him on 

.....KHz (or MHz). 

QRX When will you call me again? I will call you again at . 

hours (on ---KHz) (or MHz). 

QRZ Who is calling me? You are being called by .... (on 
.KHz) (or MHz). 

Q3A What is the strength of my signals (or those of.)? The 

strength of your signals (or those of.) is.(1-5). 

QSB Are my signals fading? Your signals are fading. 

QSD Is my keving defective? Your keying is defective. 

QSK Can you hear me between your signals, and if so can I break in 

on your transmission? I can hear you between my signals; 
break in on my transmission. 

QSL Can you acknowledge receipt? I am acknowledging receipt. 
QSM Shall I repeat the last message which I sent you, or some previ¬ 
ous message? Repeat the last message which you sent me, 
or message(s) numbers) . . . 

QSN Did you hear me (or_..) on.KHz (or MHz)? I heard 

you (or.) on_, .KHz (or MHz). 

QSO Can you communicate with .direct (or by relay)? I can 

communicate with - direct (or by relay through 


QSP Will you relay to _? I will relay to. 

QSU Shall I send or reply on this frequency (or on ...... KHz) (or 

MHz)? Send or reply on this frequency (or on .KHz) 

(or MHz). 

QSV Shall I send a series of Vs on this frequency (or.KHz) (or 

MHz)? Send a series of Vs on this frequency (or.KHz) 

(or MHz). 

QSW Will you send on this frequency (or on.KHz) (or MHz)? I 

am going to send on this frequency (or on .KHz (or 

MHz). 

QSX Will you listen to .... (call sign(s) on.KHz (or MHz)? 1 

am listening to.(call sign(s) on.KHz (or MHz). 

QSY Shall I change to transmission on another frequency? Change to 
transmission on another frequency (or on .... KHz) (or 

MHz). 

QSZ Shall I send each word or group more than once? Send each word 
or group twice (or.times). 

QTH What is your location? My location is. 

QTR What is the correct time? The time is ...... 

QUM May I resume normal working? Normal working may be resumed. 

QUA Have you news of . . . (Call sign)? Here is news of . . . 
(Call sign) 
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FORUM — continued 


Australia. We reproduce the item at 
Mr Hallett’s request. 

COLOUR TELEVISION: Over 
twelve months ago we made some 
rather caustic remarks about an adver¬ 
tising campaign involving the com- 
patability of monochrome television 
receivers with colour television signals 
— if and when they are radiated by 
Australian television stations. This is 
recalled by a letter from a South 
Australian reader: 

Dear Sir, 

Recently I called at the local branch 
of a large electrical retail firm to 
enquire about television receivers and 
the manager pointed out that the new 
sets on view were colour compatible. 

Remembering your editorial in the 
August, 1969, iss'ue, 1 suggested that 
this was a gimmick. This he indignantly 
denied. He called another gentleman 
who said he had some years’ experi¬ 
ence with EMI and went on to assure 
me that, after a certain date, on a 
PMG ruling, all sets were made colour 
compatible. Sets made before this date 
would receive the sound all right from 
a colour transmission, but the picture 
would be too fuzzy to be of any use. 
The date mentioned was 1968, but I 
forget whether this was the date when 
compatibility or 13 channels was sup¬ 
posed to have come in. 

They offered to back their statements 
with $50 and if 1 had been more sure 
of my facts , / would have offered to 
take them up. 

When the discussion had quietened 
down, 1 started to look at a second¬ 
hand set with the usual 13-channel 
coverage. They wanted a good price 
for it but added: “We’ve got to warn 


you that it is not colour compatible!” 

From the point of view of an ignor¬ 
ant customer like myself , there is 
either something in it or there isn’t. 
I’d be interested to know. 

(R.B., Port Lincoln, S.AJ 

We can assure R.B. that he missed 
an easy $50 — assuming that the 
gentlemen concerned could have been 
sufficiently “convinced” to part with 
that amount of cash. 

There is not the slightest reason why 
we should modify what we said in the 
August editorial. We didn’t like the 
particular theme. We considered that it 
would confuse and mislead and this 
present letter simply confirms our atti¬ 
tude. What we said at the time still 
goes. 

One of the objectives behind the 
research initiated by the Australian 
Broadcasting Control Board has been 
to preserve and safeguard com¬ 
putability between standards for future 
colour transmissions and those for the 
present monochrome system — in¬ 
cluding the capabilities of present-day 
monochrome receivers. There has cer¬ 
tainly been no assumption, nor any di¬ 
rection based on an assumption that 
receivers manufactured before a certain 
date would become obsolete. 

On the contrary, the Board authori¬ 
sed a number of after-hours test colour 
transmissions from Sydney and Mel¬ 
bourne channels and these were viewed 
by station personnel using the very 
wide range of receivers which they 
happened to have access to in their 
homes. They ranged from dusty old 
1957 models to current production but 
most of them were manufactured be¬ 


fore anyone had invented the mis¬ 
chievous phrase “Colour Compatible.” 
Reportedly, none of the receivers re¬ 
acted badly to the presence of the 
colour information and none of them 
produced pictures “too fuzzy to be of 
any use.” 

I gather, from the technical argu¬ 
ment that went on at the time, that the 
manufacturer concerned did look criti¬ 
cally >at his designs to ensure that the 
receivers would not, by any stretch of 
imagination, be upset by colour 
information in the transmission. There 
was at least this much foundation 
behind the campaign. 

But then, if the stable door is al¬ 
ready bolted and secure, it’s a bit 
fatuous to make a fuss about adding 
another lock! 

IGNITION INTERFERENCE: Re¬ 
cent articles in this journal involving 
automobile ignition have caused read¬ 
ers to comment in various ways about 
nonmetallic ignition leads, their 
alleged lack of reliability and their 
alleged deleterious effect on engine 
performance. 

Tests under carefully controlled 
conditions seem consistently to indicate 
that non-metallic leads do not prejudice 
the performance of an engine, provided 
the other components of the ignition 
system are in good working order and 
the fuel mixture is reasonably near op¬ 
timum. If these conditions are not met, 
the substitution of metallic ignition 
leads in an effort to improve matters is, 
at best, an inadequate and short-term 
corrective. 

As far as reliability is concerned it is 
probably true that non-metallic leads 
are less robust than those containing 
metal strands, particularly in the sense 
that they are more prone to damage by 
heavy-handed people, who haul, bend 
and twist the leads without any thought 
of the stresses they may be imposing 
on them. Whether this is a comment on 
the frailty of leads or the shortcomings 
of mechanics and would-be mechanics 
is another matter. 

Certain it is that, over and over 
again, we hear of advice profferred by 
mechanics to “rip the things out and 
put in real wire.” 

No mention is made of the very 
reason why non-metallic leads were in¬ 
troduced in the first place, namely as a 
precaution against radio interference. 

There is a lot of talk, at the moment, 
about pollution of land, sea and air. 
There is no more appropriate place to 
recognise the parallel problem of radio 
pollution than in the pages of elec¬ 
tronic journals. Readers should be 
reacting strongly against the idea of 
“ripping out those leads” and letting 
interference considerations go hang! 

These thoughts were prompted by an 
interesting letter to hand from a reader 
in Brisbane. The whole point of this 
letter is that ignition interference can 
be a problem even with precautions, let 
alone without them! 

“Dear Sir, 

“1 read with interest the reports on 
the Radio Interference Workshop, pub¬ 
lished in your April issue. 1 believe 1 
can add to the sum of knowledge by 
relating the following. 

“During 1944 1 was stationed at 
RAAF No. 1 R1MU, at Croydon, 
NSW. Reports reached us that a radar 

(Continued on page 19(h) 


COURSE FOR THE BLIND 
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Dear Sir, 

Accompanying this letter, please find 
a note concerning a course now avail¬ 
able for those wanting to get on the 
air, who are blind. Certainly, blind 
readers would not see the item for 
themselves but their friends might do 
so and could inform them. 

During the War, I was able to pro¬ 
vide some material for a section called 
“Broadcast Band DX.” This was of 
considerable value to me personally at 
the time. Mv eyesight wasn’t much 
good and work opportunity for a time 
after leaving school was way down. 
This opportunity in your magazine pro¬ 
vided a tremendous moral boost, com¬ 
ing when it did. Things are much bet¬ 


ter now but I can think back with 
pleasure to my humble association with 
the magazine. 

On the theme of broadcast band DX, 
November brings up the fiftieth anni¬ 
versary of KDKA Pittsburgh, CFCF 
Montreal and, it seems, WWJ Detroit 
claim to have provided regular pro¬ 
grams before KDKA. 

We have here a book issued for 
KDKA’s 50th birthday, also a QSL 
from W8XK from the late 30s. A set 
of LP’s has just arrived from CFCF 
containing the dubbing of an original 
recording from each year 1919-1969, 
plus a history of the station. 

Yours Sincerely, 
Roy Hallett. 


AMERICAN BRAILLE, TAPES AVAILABLE 


Members of the Wireless Institute of 
Australia and other amateur radio 
operators have, from time to time, 
assisted greatly where problems have 
arisen when a person without his sight 
has set out to obtain his amateur sta¬ 
tion licence. 

A major breakthrough in this direc¬ 
tion is seen, however, in the in¬ 
troduction of the Ameco Amateur 
Radio Theory Course in braille and 
recorded form. It is offered by the 
Hadley Correspondence School For The 
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Blind, 700 Elm Street, Illinois, USA. 

The course is available in well pro¬ 
duced braille volumes for those requir¬ 
ing it in this form. Also, under Byron 
C. Sharpe, W9BE, a solicitor by profes¬ 
sion, a group of voluntary workers has 
produced this same text recorded on 
magnetic tape. A high standard of 
reading has been maintained. 

The Hadley Course is now in use by 
enthusiastic students in Australia with 
at least one VK2 having obtained his 
AOCP as a result. 
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Meet Alice. She tried to make 
history. Tried to polish off one 
of our new TAG tantalum 
capacitors. (It would take her 
weeks to get through a 
conventional electrolytic 
capacitor). TAG looked just 
right. Sort of mouse size. And 
that’s the point: where space is 
limited, or if miniaturisation is 
your aim, you’ll find one tiny TAG 
capacitor will do the same job as 
the normal electrolytic type. 
Actual size is about the same as 
a match head. Just small enough 


to save you a lot of sweat. 

And time. And money. We have a 
free booklet that tells you all 
about TAG. To get your copy, 
simply contact: 

Components Division, Standard 
Telephones and Cables Pty. 
Limited, Moorebank Avenue, 
Liverpool, N.S.W. 2170. Phone 
602 0333. Melbourne 480 1255. 
Canberra 49 8667. Brisbane 
47 4311. Perth 21 6461. Adel¬ 
aide 51 3731. Launceston 
31 2511. Newcastle 61 5172. 
Wollongong 2 7974. Port 
Moresby 2 048. 


ft? 


(actual size) 


TAG Tantalum Capacitors 

3 to 35V., 0.1 jjF to 100 pF, 
—55°C. to +85°C. 
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your 

money 

buys 

more 


when you 
choose a 

lElBlBlrt 

soldering 
iron 


Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. 

Fully approved by electricity authorities APP. No. N/360/6894- 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operated from a 6 voltcar battery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3| 
ozs. complete. Miniscope l| 
GUARANTEE 
Fully guaranteed with 
tested dependability. 

SAFETY 

Low voltage operation, 
sensitive components 
tected. 

LESS MAINTENANCE 
Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


time 


Heat 

pro- 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 

ME LB VIC 44.5021 
HOB TAS. 34.2811 
LAUN. TAS. 22.844 
PERTH W.A. 8 2271 
ADEL. S.A. 23.1971 
BRIS. QLD. 211933 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 




SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR . 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE' TRANSFORMER. 
MANUFACTURED BY NATRONICS PTY. LTD. 


SCOPE - VOTED FIRST BY A HOST OF SATISFIED USERS 


r..—...—..■« 

Please Post free illustrated SCOPE literature 

NAME_ _ .. . .. ... ■ 

5 Mb - - ■ 

W ADDRESS -----—-—- ! 

CITY_. _. .POSTCODE _ J 

> I 

I 

L.-.-...J 


- 
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CRYSTAL CALIBRATORS GIVE 


lOOKHz MARKER POINTS 


Here are two crystal calibrators, one using a 
lOOKHz crystal and the other a 1MHz crystal. 
Both units give harmonics at intervals of 
lOOKHz up to at least 30MHz, and they may be 
set precisely against a known frequency stand¬ 
ard. The uses of such a calibrator are many and 
varied. 


Circuit showing 
lOOKHz crystal 
oscillator and har¬ 
monic generator. 



By Ian Pogson 


In the past few weeks, the need has 
arisen to provide a source of lOOKHz 
crystal controlled harmonics, up to at 
least 30MHz, for a communications 
receiver calibrator. This is a fairly 
common sort of need and a number of 
these oscillators have been described in 
the past. The most recent one which we 
have described appeared in June, 1966. 

A lOOKHz crystal oscillator designed 
to be rich in harmonic output, can be a 
most useful device in determining the 
accuracy of existing calibrations on 
receivers and transmitters, thus giving 
at least a good picture of the amount 
of correction necessary to obtain a fair¬ 
ly accurate estimate of the wanted fre¬ 
quency. Another use may be for the 
actual dial scale calibration points on 
a receiver, transmitter, VFO, etc. These 
points can be determined with a high 
degree of accuracy, particularly when 
the calibrating oscillator had been 
brought to “zero beat” with a known 
standard. 

As mentioned a while ago, we had to 
face up to the need for an accurate ca¬ 
librator which would give accurate 
markers every lOOKHz, right across the 
high frequency range, up to 30MHz. 
The oscillator which we described in 
June, 1966 was considered to be a 
good starting point. This oscillator, 
which was developed in our laboratory 
some time ago, has proved itself 
beyond any doubt. It was felt however, 
that the higher order harmonic output 
could be improved and the logical step 
would therefore be to add a harmonic 
generator stage. 

A simple and very effective harmonic 


generator arrangement is to follow the 
oscillator output with a transistor with¬ 
out any forward bias. An emitter resis¬ 
tor is also provided and bypassed with 
a small value of capacitance such that 
it favours the higher frequencies. Also, 
the collector load resistance is kept 
low, so that shunt capacitance will not 
unduly cause a fall-off at the higher 
frequencies. 

The circuit diagram of figure 1 
shows the details of this arrangement. 
Firstly, we have the crystal oscillator 
which uses two transistors, the first one 
an NPN type and the second, a PNP 
type. Heavy negative DC feedback, 
makes the circuit very stable from the 
point of view of thermal considerations 
as it affects the transistors. Thus, with 
fewer components, a greater thermal 
stability is obtained than by using more 
conventional methods. 

The positive feedback loop has the 
crystal in series with it. At resonance, 
we have a relatively low impedance in 
series with the loop. The crystal is 
actually operated at a point between its 
series and parallel mode, where its im¬ 
pedance is still low. As such, the crystal 
acts as a gate at the frequency of this 
low impedance and so permits oscilla¬ 
tion at this frequency only. 

A simple network is introduced into 
the crystal feedback circuit, consisting 
of a 3.9pF capacitor in series with the 


Figure I 


crystal and a 3-30pF trimmer from the 
junction of the 3.9pF capacitor and 
crystal, to earth. This enables the crys¬ 
tal oscillator to be adjusted in frequen¬ 
cy over a limited range, so that it may 
be brought precisely to frequency, 
against a known standard. 

Following the oscillator, we have a 
differentiating network, consisting of a 
330pF capacitor and a 1.2K resistor in 
the base circuit of the harmonic gener¬ 
ator. This network provides differen¬ 
tiated pulses to the base of the harmon¬ 
ic generator, such that when the emit¬ 
ter junction potential is overcome, the 
transistor conducts and so gives an out¬ 
put at the collector which is rich in 
harmonics. Output from the collector is 
taken via a 2.2pF capacitor. 

We have tried many different types 
of crystal in this circuit and they all 
have worked satisfactorily. The types 
include the old “clunker,” the RCA 
mounted in a large case with three 
pins, plated types mounted “in air,” as 
well as the plated type which is 
vacuum mounted. The main difference 
is in the amount of activity. In the 
case of the less active types, the 3.9pF 
series capacitor may have to be in¬ 
creased in value up to say lOpF. Also, 
with the old type which is free to move 
in its holder, frequency stability suffers 
due to mechanical movement of the 
crystal with respect to its mounting 
plates. 

No pictures are given showing the 
finished article. The builder may adopt 
whatever method he thinks fit, provided 
that the overall construction is work¬ 
manlike and all components and wiring 
are so fixed as to avoid mechanical 
movement. This would result in the 
unit being subject to mechanical vibra¬ 
tion with consequent frequency vari¬ 
ation. If the unit is to be used as a 
separate item, it could be mounted in a 
small metal box. On the other hand, if 
it is to be used with a receiver, it could 
be made up on a piece of tagboard 
and mounted in a suitable place in the 
receiver. 

The transistors which may be used 
in the circuit are many, with silicon 
NPN types similar to the BF115 for the 
first and third stages. The second stage 
must be fitted with a PNP type. This 



This circuit uses a 1MHz crystal , which is used to lock a multivi¬ 
brator divider and which gives an output of lOOKHz harmonics. 
Adjustment details are given in the text. 
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may be a silicon type BC178, 
2N3638A, or similar. Also, germanium 
PNP types such as 0070, AF116N, 
etc. may be used. The resistors in the 
oscillator circuit should be good quality 
types, with a preference for deposited 
carbon. The .OluF capacitor may be a 
polyester, the 3.9pF should be a ceram¬ 
ic NPO, and the trimmer should be an 
air dielectric type, such as the Philips 
concentric. 

So much for the oscillator with a 
lOOKHz crystal. At the same time, we 
investigated the possibility of obtaining 
lOOKHz marker points from a 1MHz 
crystal. For readers who may have a 
1MHz crystal and not have ready 
access to a lOOKHz crystal, the circuit 
of figure 2 may be of interest. 

This circuit of necessity adopts an 
entirely different approach. The 1MHz 
crystal is placed in a simple transistor 
Pierce oscillator circuit. Apart from the 
attractiveness in terms of simplicity, 
this circuit has been chosen as being 
among the easiest to get going at this 
frequency. 

The collector load for the transistor 
is a 1.5K resistor, with a simple base 
forward biasing resistor of 220K. A 
100 ohm resistor in the emitter, gives a 
small measure of emitter biasing but 
also provides negative feedback. A 
150pF capacitor and a 3-30pF capaci¬ 
tor are connected from base and col¬ 
lector to earth, respectively. The crystal 
is connected between collector and base 
and if necessary, a capacitor is con¬ 
nected in series with the crystal. More 
will be said about this later on. The 
3-30pF trimmer is used to bring the 
crystal precisely to frequency. 


The 1MHz output from the collector 
is differentiated, resulting in spikes at 
the 1MHz rate. These spikes are used 
to trigger a lOOKHz multivibrator, via 
a 4.7pF capacitor. The multivibrator is 
substantially balanced, except for pro¬ 
vision to vary the base resistor of the 
second transistor, for frequency adjust¬ 
ing purpose. The lOOKHz output is 
rich in harmonics up to at least 30MHz 
and is taken from the collector via a 
2.2pF capacitor. 

The same comments as for the 
lOOKHz crystal unit apply, regarding 
construction of the unit. Also, com¬ 
ponents should be of good quality as 
before. Apart from the 0.1 uF capaci¬ 
tors, which may be 25V ceramics, all 
capacitors may be polystyrene or NPO 
ceramic for the smaller values. All 
transistors should be type BF115 or 
similar. The 100K variable resistor 
may be an IRH or Philips tab type po¬ 
tentiometer. 

Power supply may be obtained from 
any convenient source for either 
system. A battery would be quite satis¬ 
factory, particularly as the drain in 
each case is quite low and the service 
time is normally short. Any other 
source of well filtered DC may also be 
used. Although 12 volts is specified, a 
lower voltage may be tried but this will 
result in lower output and possibly a 
deterioration of the higher harmonic 
levels. 

Once the system is finished and test¬ 
ed, it may be set precisely to frequency 
against such standards as VNG or 
WWV(H). The former transmissions 
originate in Lyndhurst, Victoria, and 
are provided by the Australian Post 


Office. Frequencies used are 7.5MHz 
virtually continuous, with 12MHz in 
daylight hours and 4.5MHz during the 
hours of darkness. The WWV(H) trans¬ 
missions originate from the United 
States and may be heard here regularly 
on 5MHz, 10MHz and 15MHz. Any of 
these frequencies may be used as con¬ 
venient, with equal effectiveness. 

The standard transmission is tuned 
in and the calibrator is switched on. 
For easy adjustment, sufficient of its 
output must be fed into the aerial ter¬ 
minal to give a usable beat frequency. 
In the case of the 1MHz crystal unit, 
the multivibrator divider must be set so 
that it does, in fact, divide by ten. This 
should occur with the 100K tab poten¬ 
tiometer set to about mid travel. By ro¬ 
tating the potentiometer with a screw¬ 
driver and listening carefully, you will 
hear the divider “drop in” and with 
further screwdriver rotation, it will pull 
out again. The adjustment should be set 
to the mid point which gives positive 
locking. The correct division must be 
verified by checking that harmonics do 
fall at each lOOKHz interval. 

Finally, for each type of oscillator, 
the trimmer must be carefully adjusted 
to bring its particular harmonic to zero 
beat. 3 the 1MHz crystal cannot be 
brought to zero beat, even with the 
trimmer right out, then a capacitor 
must be fitted in series with the crystal, 
as mentioned before. The value may be 
determined experimentally, so that the 
trimmer may be set to about mid trav¬ 
el. The value of the series capacitor 
may fall between about 47pF and 
330pF. All this done, the calibrator is 
ready for service. gj 


STEP DOWN TRANSFORMERS. 


SECON¬ 
DARY TYPE 

VOLTS NO. 

V.A. 

RATING DIMENSIONS 

AMPS H. 

W. 

L. 

WEIGHT 

LBS. 

FUSEMASTER RANGE - 

6 TS6 60B 60 

Enclosed In Steel Cases 

19 5 3*4 

7 

64 lb. 

12 

TS12.12B 

12 

1 

2*4 

2 \ 

54 

21b. 

12 

TS12 30B 

30 

2.5 

4*', 

3 

6 

4 lb. 

12 

TS12 60B 

60 

5 

5 

3 5 i 

7 

64 lb. 

12 

TS12 125B 

125 

10.42 

5 1 ; 

4*4 

9 , 

114 lb. 

24 

TS24/30B 

30 

1.25 

4*4 

3 

6 

4 lb. 

24 

TS24 6OB 

60 

2.5 

5 

3 s ; 

•7 

64 lb. 

24 - 

TS24/125B 

125 

5.2 

5*4 

4*4 

9 

114 lb. 

24 

TS24/200B 

200 

8.33 

5*4 

4*4 

9 

14*2 lb. 

32 

TS32 30B 

30 

.94 

4*4 

3 

6 

4 lb. 

32 

TS32 60B 

60 

1.88 

5 

3% 

1 

6*2 lb. 

32 

TS32T25B 

125 

3.9 

54 

4*4 

9 

114 lb. 

32 

TS32 200B 

200 

6.25 

5*4 

4*4 

9 

14*2 lb. 

32 

TS32 300B 

300 

9.4 

5*4 

4*4 

9 

18 lb. 

32 

TS32 50QA 

500 

15.6 

6*4 

•5*4 

64 

26 lb. 

32 

TS32 75QA 

750 

23.44 

8*4 

6*4 

6*4 

38 lb. 

32 

TS32 1000A 

1000 

31.35 

8*4 

6*4 

8*4 

51*2 lb. 

115 

TS115 30B 

30 

.26 

4*4 

3 

6 

4 lb. 

115 

TS115 60B 

60 

.52 

5 

3*. 

7 

6*4 lb. 

115 

TS115125B 

125 

1.09 

5*4 

4*4 

9 

114 lb. 

115 

TS115 200B 

200 

1.74 

5*4 

4*4 

9 

14*4 lb. 

115 

TS115 300B 

300 

2.61 

54 

44 

9 

18 lb. 

115 

TS115 500A 

500 

4.35 

6*4 

54 

6*4 

26 lb. 

115 

TSU5/750A 

750 

6.53 

8*4 

6*4 

6*4 

38 lb. 

115 

TS115 TOOOA 

1000 

8.7 

8‘i 

6*4 

8*4 

51*4 lb. 

115 

TS115 2000A 

2000 

17.4 

10*4 

8*4 

8‘i 

79 lb. 


SOLDERING IRON TRANSFORMERS - Enclosed in pressed steel cover - suitable for 
Mico or Oryx Soldering Irons. 

5,6,7, TS7/20 20 2.85 3*. 2 \ 24 2 \ 

10,11,12, TS12/40 40 3.33 3*. 2 % 3V 4 3*4 


All transformers in this range are suit¬ 
able for connecting to a 240 volts, 50 
Cycles, Single phase supply and, where 
applicable, comply with Australian 
Standard Cl26 - I960 under approved 
Number N158. 

FUSEMASTER RANGE:— 

All transformers housed in steel cases 
("A" and "B") fall into the above 
category. 

A TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 

• Conduit or grommet knockouts 

• Primary and Secondary Terminal Blocks 

• Carrying handle 

• Provision for wall mounting 

• Two outlets provided on I25W rating and 
over. 

B TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 

• Carrying Handle 

• Provision for wall mounting 


Available from recognised electrical wholesalers 

FERGUSON TRANSFORMERS.PTY. LTD. 

331 HIGH STREET, CHATSWOOD, N.S.W. • P.O. BOX 301, CHATSWOOD, 2067. 
TELEPHONE 40-0261 (8 LINES) • TELEGRAMS: "FERTRAN." 
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NOTES ON THE 10 PLUS-10 STEREO AMPLIFIER 


Several readers who constructed the 10-plus-10 Stereo Amp¬ 
lifier, as described in April, 1969, have written to us reques¬ 
ting information on various matters. Some of the points they 
raised are reproduced here in question and answer form, for 
the benefit of other constructors and readers in general. 

by LEO SIMPSON 


Protection circuit: The first three 
questions involve the setting of the cur¬ 
rent sensing resistor for the thyristor 
overload protection circuit. The thyris¬ 
tor should he set to trigger at 2 amps. 

(1) I found that the supply voltage 
drops markedly at current drains in 
excess of 1.2 amps. Is this normal? 

This is quite normal. The regulator 
network is not intended to “regulate” 
at currents in excess of 1.2 amps, 
which is the maximum current drain 
under normal operating conditions. The 
main reason for the reduction of the 
supply voltage at high currents is that 
the base current demand of the power 
transistor rises to the point where it 
robs the zener diode of biasing current, 
so that the zener ceases to be a fixed 
reference voltage source. 

(2) I used a dummy load across the 
supply to set the current sensing resis¬ 
tor. At a current drain of 2 amps the 
regulator transistor became very hot 
and it eventually failed after about 10 
minutes at this current. A replacement 
transistor also became just as hot and I 
switched off the supply. I am wondering 
what is wrong? 

When the amplifier is reproducing 
ordinary program material the current 
drain is small and the regulator transis¬ 
tor dissipates relatively little power — 
just a few watts. Rarely would the am¬ 
plifier be driven to full power where 
the current drain rises to 1.2 amps. If 
the amplifier was overdriven to the 
point where the current rose to 2 amps 
the thyristor would be triggered and 
the regulator switched off. The point 
here is that, under normal conditions, 
the regulator dissipates little power and 
the chassis is an adequate heatsink. 
However, at a current drain of 2 amps, 
the transistor is dissipating in excess of 
30 watts of heat and if this is main¬ 
tained for more than a few minutes the 
transistor will be destroyed. If the 
regulator was intended for continuous 
operation at this power level we would 
have specified a higher power transistor 
and a more efficient heatsink. In addi¬ 
tion, the power transformer is only 
designed for a maximum continuous 
secondary current of 2 amps AC which 
corresponds to a DC current drain of 
approximately 1.4 amps. Thus, the 
power transformer is not intended to 
operate continuously at 2 amps DC 
from the regulator. 

Why, then, did we originally select 2 
amps as the current at which the over¬ 
load protection thyristor was triggered? 
Because 2 amps represents a safe mar¬ 
gin above the normal maximum cur¬ 
rent drain at which the five power tran¬ 


sistors can operate safely — for very 
short periods—and above which they 
would easily be destroyed. 

Frankly, we did not seriously consid¬ 
er the possibility that anyone would 
deliberately sustain the overload condi¬ 
tion for an unbroken ten minutes. 

(3) I have found that to be able to 
turn the volume control fully clockwise 
(when playing a typical record) without 
the thyristor triggering I have to use a 
very low value of sensing resistor. At 
maximum volume setting the supply 
voltage averages around 23 volts, it 
appears that the amplifier is drawing 
far too much current but nothing 
appears to be amiss. I am using 
dummy loads in place of speakers. Is 
the amplifier operating safely? 

The fact that you are using dummy 
loads and that the voltage drops to 23 
volts indicates that you are severely 
overdriving the amplifier. If you do use 
dummy loads, you should use a sine 
wave signal source and monitor the 
output voltage with an AC voltmeter or 
oscilloscope. The thyristor can then be 
set so that the output voltage from both 
channels just exceeds 9 volts RMS as 
indicated by the voltmeter or when the 
oscilloscope shows the sine wave signal 
to be clipped. This will correspond to 
maximum power. 

Alternatively, the current sensing 
should be set using an ammeter to 
monitor the current drain from the 
power supply or using the listening test 
described in the article. 

Ouiescent Current: Another area of 
confusion concerns the measurement of 
the quiescent current. The total “no- 
signal” or “quiescent” current of each 
channel should be between 65 and 
75mA, while the quiescent current 
drawn by the output transistors is a 
nominal 10mA. Some readers are con¬ 
fused as to the method of measurement 
of these currents, as the following 
question illustrates. 

(4) The quiescent current of my am¬ 
plifier (in series with the 8-ohm 
loudspeaker) was about 35mA instead 
of 10mA as you quote. I also found that 
varying the 68-ohm resistor does little 
to alter the current which is contrary to 
your statement in the article. How is 
the current set to the correct value? 

This question raises several inter¬ 
esting points, the first being that a 
small DC current flows through the 
loudspeaker and the second is that the 
amplifier will not function at all unless 
a load is connected. Apart from this, 
the current flowing through the 
loudspeaker is not the quiescent current 


drawn by the output transistors but a 
portion of the current flowing through 
the AC 128 driver transistor. In fact, 
the loudspeaker forms part of the bias¬ 
ing network for the output transistors 
which is also the collector load for the 
driver transistor. Varying the 68-ohm 
resistor will cause a very small change 
in the driver transistor’s load so that the 
measured current changes very little, as 
observed. 

If the loudspeaker is removed, the 
driver transistor conducts less current 
and the output transistor current drops 
to almost zero. This means that, if high 
impedance headphones are used with 
this amplifier, a resistor with a value of 
15 to 22 ohms should be connected 
across the output in place of the 
loudspeaker, in order that the amplifier 
should function normally. 

The correct method of measuring the 
current though the output transistors is 
to measure the voltage across the emit¬ 
ter resistors and calculate the current 
using Ohm’s law. Alternatively, an am¬ 
meter could be connected in series with 
the collector of the ADI61. The current 
should be around 10mA as noted 
above. The current will be reduced to 
almost zero when the 68-ohm resistor 
is shorted out. 

ERROR IN TEXT: In the text on 
page 46, it states that the quiescent 
output voltage can be set “by varying 
the 1.5K emitter resistor of the first 
transistor.” The sentence which follows 
is in error and should read: “Increasing 
the resistor will decrease the voltage 
and vice versa.” p 



HOBIPAK 


P.O. Box 224. Carlton South, 

3053. 

Tantalum 

Capacitors 0.1 —IOOuF 

38c ea. 

Resistors—Cracked Carbon—5% 

Tols. 

to» watt 0.5 ohm—1M. 

7c ea. 

Vi watt 5 

ohm—10M. 

7c ea. 

1 watt 10 

ohm——10M. 



Integrated circuits 


TAA 300 

$4.70 TAD 100 

$5.86 

TAA 310 

$10.95 CA 3007 

$8.82 

TAA 320 

$3.30 CA 3020 

$3.68 

TAA 521 

$3.75 CA 3035 

$3.96 

Posting and Packing 10c per 

order. 

Send S.A.E. for Electronics Catalogue. 


TRANSISTOR SERVICE 

All Japanese and 
local sets repaired 



including . 

. . 

Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 
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Accuracy, reliability 

and versatility from .S/I/ PHW 

Japan's most tested testers 

In 90 countries around the world, and in Japan 
—where 80% of all testers are Sanwa—users are 
finding unmatched quality in Sanwa testers. Here 
are two popular Sanwa testers. 



MULTITESTER A-303TRd 

Measurement ranges 

DCV : 0.3 V 1.2 V 3 V 12 V 30 V 120 V 
300 V 1.2 kV 6 kV (20 kQ/V) 

ACV : 6 V 30 V 120 V 300 V 1.2 kV (8 kQ/V) 
DCA : 60 fi A 3 mA 30 mA 300 mA 12A 

Q: XlXlOOXIkxlOk (Max. 50 MQ) 

dB: —10 dB~ +63 dB 

LI : 60 m A 600 ft A 60 ft A 

LV: 1.5 V 

Batteries 1.5V(UM-2)Xl & 22.5V (BL-015)X1 

Allowance DC±2.5% & AC±4% 

Size and weight 170x116x59 mm, 720 gr. 




AVAILABLE EX STOCK FROM WARBURTON FRANKI 



ADELAIDE: 23-3233. BRISBANE: 51-5121. * CANBERRA: 4-7755. 
HOBART: 2-1841. LAUNCESTON: 2-1218. MELBOURNE: 69-0151. 
MOUNT GAMBIER: 2-3841. NEWCASTLE WEST: 61-4077. PERTH: 
8-4131. SYDNEY: 29-1111. WOLLONGONG: 2-5444. 
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Low cost regulated power supply 


Any experimenter working with solid state devices will 
sooner or later feel the need for a variable power supply, pre¬ 
ferably regulated, to replace batteries. Such a device need not 
be either complicated or expensive, while still satisfying the 
average experimenter's requirements. 



The circuit uses few components , many of which may already be 
available from the junk box. 


This is a design for a variable low 
voltage power supply, delivering up to 
12 volts. It uses only two transistors 
and a handful of inexpensive com¬ 
ponents and would seem to be a worth¬ 
while alternative to the regulated power 
supply described in the September 
1968 issue. For hobbyists and ex¬ 
perimenters like myself the greater pre¬ 
cision and higher cost of this latter 


quirements. With the zener diode dis¬ 
connected the voltage at the junction of 
the pot and the IK resistor must 
always exceed 12 volts (the breakdown 
voltage of the zener) at the greatest 
current likely to be required. The IK 
resistor was suitable for the current 


values I required, but can be reduced 
to about 800 ohms if desired. 

Due to the collector/base leakage 
there will be some voltage present at 
the output even when the wiper of the 
10K pot is connected to the common 
rail. The 2.7K resistor from the 2N301 
base to the common rail reduces this to 
about 0.3V, which is negligible. The 
6.8K resistor across the output terminals 
provides a nominal load for the system, 
so that voltage readings can be taken 
before the actual load is connected. 

A voltmeter can be added as a per¬ 
manent part of the supply, if desired, 
but the regulation is good enough to 
permit direct calibration of the control 
pot. 

Performance of the unit is as 
follows; being the voltage at various 
loads: 

NO LOAD 5K LOAD 
12 12 

9 9 

5 5 

3.6 3.6 

500 OHM LOAD 50 OHM LOAD 

12 11.6 

8.9 8.8 

4.9 4.8 

3.5 3.4 

Submitted by: Mr P. Freeman, 24 
Parkhill Rd, Kew, Melbourne, 3101. 
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cision ana mgner cosi or tms latter c •• I • f 

unit may be hard to Justify. Despite its bUppreSSMg UTipULSe interference 

simplicity, the version I built is ex- ' 1 ^ r f 


tremely useful where a low power regu¬ 
lated supply is needed for breadboards 
and microcircuit experiments. 

The transformer and rectifier are 
from an electronics kit. The trans¬ 
former is rated at nine or 12 volts, 
centre tapped, at 500 mA. If desired a 
larger transformer and rectifier could 
be used. 

The rectifier and first filter capacitor 
deliver about 18 volts to the 
2N301/AC125 Darlington pair. A ref¬ 
erence voltage is derived from the divi¬ 
der network consisting of the IK resis¬ 
tor, zener diode, 10K pot, and lOOOuF 
electrolytic capacitor. The moving arm 
of the pot picks off a voltage which is 
always the same for a given degree of 
rotation of the control shaft. This volt¬ 
age is fed to the Darlington input. The 
emitter follower action of the amplifier 
reproduces this voltage at the output. 

The 2N301 is amply rated for this 
application, but the AC 125 has less to 
spare, particularly the maximum collec¬ 
tor-emitter voltage of 20. 

Some variation may be necessary in 
regard to the zener divider network 
component values, to suit individual re- 


Readers who have experienced the problem of switching 
impulses finding their way into audio gear will not need to 
be told how serious it is. The domestic refrigerator is a fre¬ 
quent offender and suggestions on how to quieten it are 
always welcome. 


Having experienc¬ 
ed the annoying 
problem of a sharp 
“crack” from the 
stereo speaker sys¬ 
tem each time the 
fridge starts, I won¬ 
dered how many 
other audio enthus¬ 
iasts have been 
bothered by the 
same problem—one 
which can be twice 
as frequent when 
tape recordings are 
made and replayed 
again via the amplifier. 

In the past, through the life of two 
fridges and several amplifier units, I 
have tried various line filters, including 
commercial and EA designed units, (a) 



at the amplifier; (b) at the fridge, all 
with no effect. 

The usual culprit in the domestic 
fridge appears to be the motor start 
(Continued overleaf) 
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ALL NEW -12 CHANNEL TRANSCEIVER 


The compact CBT-72 ensures superior per¬ 
formance and reliability for every occasion. 
The latest solid state 1C superheterodyne 
circuit, 12-channel crystal control system, all 
23 channel manual tuning, tuned RF stage 


squelch control, AC/DC operation, dual con¬ 
version, mechanical filter and call signal 
system; incorporates Sharp’s unsurpassed 
engineering superiority. Perfect for commer¬ 
cial or personal communications. 



TUNING 


CHANNEL 


SQUELCH 


OFF VOLUME 


HEADPHONE 


■ EASY-TO-READ SIGNAL RF POWER OUTPUT 
METER. Illuminated signal RF power output level 
meter indicates the input level or output level and 
assures perfect reception and transmission. 

■ CONVENIENT AC/DC OPERATION. Operates on 
car batteries or regular household current, no 
adaptor required. Uses DC 12V plus or minus 
ground mobile battery. 

■ 23-CHANNEL MANUAL TUNING RECEIVER SYS¬ 
TEM. Provides maximum communication flexibility 
and variety. 


■ SENSITIVE RECEPTION AND TRANSMISSION. Full 
variable squelch control provides maximum pulling 
power for picking up the weakest signals. Wide, 
pin-point selectivity with mechanical filter and dual 
conversion system. Modulation boost circuit for 
superior modulation, sensitivity and boosting com¬ 
munication range. Automatic noise limiting and 
squelch control eliminate undesirable disturbances 
such as highline interference, static, etc. 


SPECIFICATIONS 


RECEIVER 

Circuit: Dual conversion with 
tuned RF amplifier, crystal 
controlled, mechanical filter, 
Integrated Circuit, series gate 
noise limiter, adjustable 
squelch and AGC. 

Frequency: Tuning coverage; 
26.965 to 27.255 MHz. Crystal 
frequency incoming signal 
frequency; +4.255 MHz. Crys- 
■ tal tolerance; ±0.005%. 1st 
IF; 4.255 MHz. 2nd IF; 455 
kHz. 12 Channels. 


Sensitivity: 0.5 ^ V @ lOdBS 
+ N/N, 1,000 Hz 30% mod. 
Selectivity: 6 dB down @ ± 
2.5kHz, 50 dB down @ ± 10 
kHz. 

AF Output: 3 watts 
TRANSMITTER 

Circuit: Crystal controlled, 2- 
stage RF amplifier with modu¬ 
lation booster circuit, 4-tran¬ 
sistor modulator. 

Final stage DC input: 5 watts. 
Range Booster: Yields high 


average modulation at aver¬ 
age voice levels. 

Frequency: Crystal frequency; 
any 12 channels of 26.965 to 
27.965 MHz. Crystal frequency 
tolerance; ± 0.005% at - 
20°C to + 60°C. 

Power Supply: 240V AC, 12V 
DC. 

Dimensions and Weight: 2%" 

height, 4%" wide, 1 " deep, 
6.03 lbs. 

PRICE $178 incl.TAX. 



AVAILABLE FROM: 
SYDNEY PERTH 
67 6011 84988 


OHMS TRADING CO. PTY. LTD. 

ADELAIDE BRISBANE VICTORIA CANBERRA 
233488 2 9090 42 4236 95 8248 
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A READER BUILT IT . . . continued 

Solid state darkroom timer 

Electronic timers, whether for photographic or any other 
application, are always of interest to the experimenter, par¬ 
ticularly as there are a number of ways in which the end 
result may be achieved. 


The enclosed circuit is of a timer for 
use with a photographic enlarger. It 
gives times from 2 to 100 seconds in 
two ranges. Accuracy is around 1 pc at 
full scale and much better at shorter 
times, regardless of mains voltage. 

Power is obtained from the mains 
using a miniature transformer and half 
wave rectifier, and regulated by a 12 
volt zener across a 500uF capacitor. 

With the power switched on the 
50uF timing capacitor charges to the 
regulated voltage via relay contacts 


The reason for this arrangement will be 
explained in a moment. 

Because of this bias TR1 is in a non¬ 
conducting state and TR2 is biased to 
saturation by the 68K bias resistor. 
Therefore the relay remains energised 
when the push button S2 is released. 

As the timing cycle commences the 
timing capacitor begins to discharge 
through the 0.5M timing control pot, 
the 0.5M resistor in series with it (un¬ 
less shorted out by the switch SI), and 
the 15K resistor. 


unambiguous. This contributes to 
stable timing. 

Even so 1 found it necessary to add 
the OA202 diode and the 10M resistor 
because the emitter base leakage of 1 
or 2 microamps equals the discharge 
current of the timing capacitor at 90 
seconds. Because the diode is reverse 
biased during the discharge period, 
such leakage is eliminated. The addi¬ 
tional voltage needed across the diode, 
also postpones the time when TR1 goes 
into conduction. These components 
give an additional 10 to 15 seconds at 
the top end of the range. 

The 15K resistor in the capacitor 
discharge network sets the minimum 
time. Both the 0.5M resistor and 0.5M 
pot in the remainder of this network 
are shunted with high value resistors — 
3M in my case—to adjust the ranges. 

The timer was built in a 3in by 4in 
Eddystone box. I used a refrigerator 
door switch for S2, connected via a 
short length of flex to avoid shaking 



Left: The complete 
timer with hand 
lettered scale . 


Right: Interior of 
the timer showing 
the placement of 
the major com¬ 
ponents . The range 
selector switch is 
on the right . 



RL1 and the 3.3K resistor. When push 
button S2 is closed the relay coils are 
energised and contacts RL2 apply 
power to the appliance. At the same 
time contacts RL1 transfer the nega- 

OA202 


When the voltage across the timing 
capacitor falls to a value equal to that 
at point “A” there is no voltage on the 
base of TR1 and the latter is approach¬ 
ing conduction. This actually happens 

049/ OAZ213 OA210 


the enlarger when switching. 

Submitted by: Mr T. Reekmann, 
“Running Waters,” Adelong, NSW. 
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about 0.7V later, whereupon the for¬ 
ward bias on TR2 is reduced. The lat¬ 
ter no longer conducts, the relay drops 
out, and the appliance is switched off. 
At the same time, the 50uF timing 
capacitor is charged in readiness for 
another cycle. 

The reason for the positive bias volt¬ 
age at point “A” can now be explained. 
It ensures that TR1 is switched into 
conduction at a point in the capacitor’s 
discharge cycle where it is still dis¬ 
charging at a reasonably fast rate so 
that, as a result, the change from non¬ 
conduction to conduction is rapid and 


tive supply rail from the timing capaci¬ 
tor to the transistor emitters. 

The timing capacitor now has its 
negative plate connected to the base of 
TRl and its positive plate to point “A” 
on the voltage divider network con¬ 
sisting of the 3.3K and 2.2K resistors 
across the supply rails. This point is at 
about 4.8 volts positive with respect to 
the negative rail and the emitter of 
TRl. As a result there is a negative 
bias on the base of TRl equal to the 
difference between this voltage and the 
voltage on the capacitor, or about 7.2V 
when the capacitor is fully charged. 


relay (usually situated on the side of 
the compressor unit). 

As shown in the circuit, the radiated 
noise from the spark of the “start” con¬ 
tacts is suppressed by an R-C (Rl, 
Cl) combination connected across the 
contacts. This is a commonly used 
technique for quietening radio inter¬ 
ference produced by sparking contacts. 

Cl is a 0.1 uF capacitor with a min¬ 
imum DC working voltage of 1000V 
(1500V to 2000V if possible) or one 
specifically designed for noise suppres¬ 
sion on mains voltage circuits. Rl can 
be any value from 39 ohms to 68 ohms 
iW with a 100 or 150mA fuse wired 
in series in case of capacitor failure. 

If the “switch-off plop” is objection¬ 
able C2 and R2, with same values as 
Cl and Rl, could be wired effectively 
across the thermostat contacts. This 
network is shown as optional. 

If the components cannot be fitted 
under the relay cover, then an earthed 
metal box containing the suppressor 
components can be mounted on the 
rear of the fridge cabinet near the 
compressor unit. 

All wiring to this box must be 
shielded. This requirement is best satis¬ 
fied by drawing some 250V grade cable 
through shield braid. Earth all shield 
braiding and make sure that all in¬ 
sulation is adequate for 250V AC. 

Submitted by: Mr P. S. Hughes, 9 
Blair Rd, Mount Yokine, WA. o 
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PZ.5 and PZ.6 Power Supply Units 


Two types of mains-power supply 
units are available for use with 
Sinclair high fidelity equipment. 

For the majority of domestic 
applications the PZ.5 will be found 
completely adequate. Where very 
low-efficiency loudspeakers are 
used, however, it will be necessary 
to use a PZ.6 Stabilised Power Unit. 
Use of the latter is also indicated 
where maximum outputs are 
required from the amplifier system 
under extreme operating conditions. 

PZ.5 

Unstabilised power supply unit 
recommended for two Z.30 
amplifiers and Stereo 60 for all 
average requirements. 


Specifications 

Output: 

30 volts/1 -5 amps maximum. 

Mains input: 

110-240 volts £ 20% 50/60Hz. 

Size: 

3*9" x 2-8" x 1 6" 

PZ.6 

Stabilised mains supply unit delivers 
35 volts at 1 -5 amps with ripple less 
than 20mV at any output up to 
maximum current. 

Size: 

3-9" x 2-8" x 1 -6". 


SINCLAIR PRODUCTS for the 
ELECTRONIC CONSTRUCTOR 



Stereo Sixty Pre-amplifier and control unit 


Elegantly modern design with 
original concepts in circuitry make 
this pre-amp and tone control unit 
meet the most stringent high fidelity 
standards. Basically it is for use with 
two Z.30 amplifiers powered by a 
PZ.5 (or PZ.6), but it is equally 
satisfactory used with other good 
power amplifiers. Silicon epitaxial 
planar transistors are used throughout 
and a very high signal-to-noise ratio 
has been achieved together with 
excellent channel separation. The 
unit is very easy to mount in cabinet 
or modern plinth with motor 
and pick-up assembly. 

Input selection is by means 
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of four push buttons and accurate 
equalisation is provided for all the 
usual inputs. The tone controls are 
also very carefully designed and 
tested. 

Specifications 

Input sensitivities: 

Radio: up to 3mV 
Magnetic pick-up: 3mV 
correct to R.I.A.A. curve ± IdB 
20 to 25,000Hz 
Ceramic pick-up: up to 3mV 
Auxiliary: up to 3mV. 

Output: 

250mV. 


Signal-to-norse ratio: 

Better than —70dB. 

Channel matching: 

Within IdB. 

Tone controls: 

Treble +15dB to -15dB at 10kHz 
Bass -f15dB to —15dB at 100Hz. 

Power consumption: 10mA. max 

Front panel: 

Brushed aluminium with black 
knobs and controls. 

Size: 

8i" x If" x 3i'\ 
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Active Filter Unit 

The Sinclair Active Filter Unit is 
a new addition to our Project 60 
range of high fidelity modules 
and is designed to complement 
the other modules in the range. Its 
performance is such, however, 
that users of other amplifier 
systems might well consider 
adding it to their assemblies. 

The purpose of a filter unit is to 
reject frequencies above 
(scratch) or below (rumble) a 
specific cut off frequency when 
these frequencies contain 
unwanted interference. The 
Sinclair A.F.U. is unique in that 
the cut off frequency is 
continuously variable for both 
the scratch and rumble units and, 
as the attenuation in the rejection 
band is rapid (12dB per octave), 
the removal of interference can 
be achieved with less loss of the 
wanted signal than has 
previously been possible. 

Each channel of the A.F.U. has an 
overall gain of unity and, as the 
imput impedance is high and the 
output impedance is low, it may 
be connected between the pre¬ 
amplifier and power amplifier 
sections of any amplifier. Both 
amplitude and phase distortion 
have been made quite negligible 
by the careful design and the large 
amount of negative feedback 
employed. 


Specifications 
Designed for connection 
between the Stereo 60 pre¬ 
amplifier and two Z-30 or Z-50 
power amplifiers. 

Employs two Sallen & Key type 
active filter stages, the first being 
a rumble (high pass) filter and 
the second a scratch (low pass) 
filter. The two stages use 
complementary transistors to 
minimise distortion. 

Supply voltage 15 to 35V 
Current 3mA max. Gain at 1 kHz, 
filters flat 0.98 (—0.2dB) 


H.F. cutoff (—3dB) variable 
from 28 kHz to 5kHz 
H. F. filter slope 12d B/octave 
L.F. cutoff (—3dB) variable from 
25 Hz to 100 Hz 
L. F. filter slope 12d B/octave 
Distortion at 1 kHz (35v supply) 
0.02% at rated output (250m 
VR.M.S.) 

Frequency response, flat 
position, 35 Hz to 20kHz—IdB 
25 Hz to 28 kHz—3d B 
Built, tested and guaranteed 


Z-50 Forty Watt RMS (80 watt peak) 
High Fidelity Power Amplifier 


The Z-50 has been designed for 
applications requiring higher 
output power than the Z-30. The 
maximum supply voltage is raised 
to 50 Volts and the output power 
is 40 watts continuous R.M.S. 
in to 3 or 4 ohms and 30 watts 
continuous into 8 ohms. The 
Z-50 is otherwise identical to the 
Z-30 in design and specification. 


the increased power being 
obtained by using much higher 
current power transistors used 
well within their rated limits. 

The Z-50 is, of course, compatible 
with the other Project 60 
modules, such as the Stereo 60. 

Where the full output power is 
not required the Z-50 may be 


used with the PZ-5 or PZ-6 but 
for the full output power the 
PZ-8 should be used. This unit is 
a stabilised power supply 
providing 45 volts at up to 3 
amps. It is supplied without 
mains transformer as it is 
designed for use with a readily 
available "Radiospares" unit. 
Z-50 built, tested and guaranteed 


PZ8 



Power Supply Unit 

PZ-8 45 volts power supply 
unit for use with Z-50 amplifiers 
(less mains transformer) 


CONTINUED OVER 
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Z.30 Twenty watt high fidelity amplifier 


Applications 

Hi-fi amplifier: car radio amplifier: 
record player amplifier fed directly 
from pick-up: intercom: electronic 
music and instruments: P.A.: 
laboratory work, etc. Full details for 
these and many other applications 
are given in the manual supplied 
with the Z.30. 

Specifications 
Power output: 

15 watts R.M.S. (30 watts peak) 
into 8 ohms using a 35 volt supply: 
20 watts R.M.S. (40 watts peak) 
into 3 ohms using a 30 volt supply. 


This is a power amplifier of advanced 
design, having a fantastically low 
distortion level of 0 02% at maximum 
output and all lower outputs. As far 
as we know, no other high fidelity 
amplifier made can match this 
specification, no matter what the 
price. Nine silicon epitaxial planar 
transistors are employed in circuitry 
which enables the Z.30 to operate 
from any voltage from 8 to 35 without 
adjustment and from any power 
supply. Essentially a high fidelity 


Output: 

Class AB. 

Frequency response: 

30 to 300,000Hz ± IdB. 

Distortion: 

0 02% total harmonic distortion at 
full output into 8 ohms and at all 
lower output levels. 

Signal-to-noise ratio: 

Better than - 70dB unweighted. 


Input sensitivity: 

250mV into lOOKohms. 

Damping factor: 

>500. 


power amplifier of the very highest 
standards, the gain of the Z.30 is 
such that it can be fed directly from 
a crystal pick-up enabling it to be 
used in an economy battery operated 
record player for example. The 
versatile Z.30 has very many appli¬ 
cations, however, ranging from high 
fidelity to P.A. and laboratory work 
and these are fully detailed in the 
comprehensive manual included with 
the unit, which is supplied built, 
tested and guaranteed. 


Loudspeaker impedances: 

3 to 15 ohms. 

Power requirements: 

From 8 to 35 volts d.c. (the Z.30 will 
operate ideally from batteries if 
required). 

Size: 

3i* x 2i" x i'\ 



18 1C.10 Integrated Circuit 10 watt amplifier 


The Sinclair 1C.10 is the world's first 
monolithic integrated circuit high- 
fidelity amplifier and pre-amp. It has 
5 watts R.M.S. output (lOw. peak). 
The circuit is a specially processed 
silicon chip, one-twentieth of an 
inch square by 0 01 inch thick, 
containing 13 transistors, 3 diodes 
and 18 resistors. This, together with 
its connecting pins, is bonded to the 
supporting heat sink which runs 
through the solid plastic package in 
which the circuit is encapsulated. 
The resultant product is infinitely 
more rugged than any amplifier ever 
made available before to the public. 
The 1C.10 is a true high-fidelity 
amplifier possessing distinct 
advantages over conventional types. 
The most important are complete 
freedom from thermal runaway and 
very low distortion level. Thus 
battery operation is perfectly satis¬ 
factory. As an audio amplifier, the 


1C.10 requires only the addition of 
components such as tone and volume 
controls. However, it can also be used 
in many other applications including 
servo amplifiers, etc, since the circuit 
is d.c. coupled in both its sections. 
The manual provides details of an 
extraordinarily wide range of appli¬ 
cations together with all necessary 
instructions. 

Specifications 

Output: 

Class AB. 10 watts peak, 5 watts 
R.M.S. into 3 £2 with 18v. supply. 

Frequency response: 

5Hz to 100kHz ±1dB. 

Total harmonic distortion less than 
1% at full output. 

Power gain: 

110dB (100,000,000,000 times) 
total. 


Supply voltage: 

8-18 volts. 


Sensitivity: 

5mV. 

Input impedance adjustable 
externally up to 2-5 Mft for above 
sensitivity. 

Size: 

1" x 0-4" x 0-2". 

Circuitry: 

3 transistors in pre-amp; 10 
(including two power types) in 
power amplifier. Both sections are 
d.c. coupled, and a high level of 
negative feedback is applied over 
all. With a transistor cut-off greater 
than 500MHz, the pre-amp can be 
used as an RF or IF stage and 
the whole IC.10 used as a radio 
receiver without the need to add 
further transistors. 


Distributed by 


GOLDRING Engineering (A'asia)Pty Ltd 



New South Wales 443 Kent St Sydney 2000 
Phone 29 5802 

Victoria 162 Pelham St Carlton 3053 

Phone 34 5105 


Queensland 415 Adelaide St Brisbane 4000 

Phone 2 3247 

South Australia 207 Flinders Street Adelaide 5000 
Phone 23 3488 

West Australia 32 Northwood St Leederville 6007 
Phone 8 4988 


SINCLAIR Products available from the 
following distributors:- 

New South Wales General Accessories 

George Brown Pty Ltd □ Kit-Sets 
Martin de Launay Pty Ltd 
PrePak Electronics 

Victoria Douglas Radio □ JH McGrath 

Radio Parts Pty Ltd 

West Australia Athol M Hill Pty Ltd □ Atkins (WA) Ltd 
Carlyle & Co □ General Accessories 
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A critical look at quadrasonic reproduction. 


Quadrasonics — quadrasonics — quadrasonics! More and 
more space is being devoted to the subject in audio litera¬ 
ture. Is it a passing fad or does it herald a whole new era 
in high fidelity sound reproduction? 


By Neville Williams 


As the word more or less implies, 
“quadrasonic” refers to four-channel 
sound, as distinct from two-channel 
sound, which most hi-fi enthusiasts now 
enjoy and which generally goes under 
the name “stereo.” 

The idea of using more than two 
channels for sound reproduction in the 
home has gradually gained attention 
over the past couple of years. It has 
been called “four-channel stereo,” “sur¬ 
round stereo” and other such names 
but the term which seems to be gaining 
favour in most quarters is “quadra- 
sonic” (spelt with an “a” in the 
middle!) 

One of the curious things about 
quadrasonics is that the growth of 
interest in the subject has been quite 
spontaneous — up to the present, at 
any rate. Its emergence has not been 
the clear outcome of any commercial 
push or of any urgent, unfilled need on 
the part of hi-fi enthusiasts. There has 
been no sudden breakthrough in tech¬ 
nology and no crusading by the journa¬ 
listic fraternity. Rather does it seem 
that a mixture of all these elements, 
like a mixture of certain chemicals, has 
produced the end reaction — practical 
quadrasonic sound reproduction in the 
home. 

The basic idea of quadrasonic sound 
reproduction has already been explained 
in these pages (February, June, 1970). 
Briefly, it assumes the recording of 
four spatially different versions of the 
original sound. These separate versions 
are reproduced through four separate 
amplifiers and four separate loudspea¬ 
kers placed, typically, in the respective 
corners of the living-room. 

The two loudspeakers fronting the 
listening position reproduce the direct 
sound which would normally reach the 
listener from the performer(s). The 
loudspeakers at the rear of the listening 
arej are supposed to reproduce the 
echoes and the general “ambience” of 
the chamber in which the sound was 
recorded. The idea is to enhance the 
impression of being present at the 
original performance. This, at least, is 
the “purist” concept of quadrasonic 
reproduction. 


During the past few years, tape tech¬ 
nology has advanced to the point where 
it is now no longer a problem to im¬ 
press and retrace eight or more tracks, 
side by side, on quarter-inch (or even 
narrower) magnetic tape. This is done, 
as a matter of course, on 8-track stereo 
cartridges. 

It has become practical to manufac¬ 
ture complex tape heads with four side- 
by-side gaps and four separate mag¬ 
netic circuits, capable of tracing narrow, 
parallel magnetic tracks; this without 
troublesome cross-talk and with an 
acceptable signal-to-noise ratio. 

Tape technology having reached this 
stage, it was only natural that engi¬ 
neers and others should speculate about 
the possible application of four-channel 
rather than two-channel sound to 
domestic listening. It was equally natu¬ 
ral that they should follow up such 



Quadrasonic reproduction in 
the home assumes the use of 
four distinct sound channels , 
with the loudspeakers located 
near the corners of the listening 
room. The system can be used 
to re-create concent-hall ambi¬ 
ence or, in gimmick fashion, to 
project individual sounds 
towards the listener from any 
direction. 


speculation with exploratory recording 
and listening sessions. 

Since the job of technical writers is 
to report to their readers what is going 
on in their chosen field, news of these 
experiments soon got around. Readers 
were reminded of some of the forward 
looking sound effects employed in the 
Disney/Stokowski film “Fantasia,” and 
others which followed it. It was an in¬ 
triguing thought that a similar facility 
might soon be available in their own 
homes. 

There was, of course, the expected 
wail: no sooner had hi-fi enthusiasts 
equipped themselves with expensive 
two-channel stereo equipment than this 
new thing had shown up to render it 
obsolete. The wails continue. 

But with the lament there has been 
a fair helping of crocodile tears. While 
one hand was extended in a gesture of 
despair, the other was already fumbling 
for a cheque book for the wherewithal 
tp try out this new, more advanced and 
intriguing technique. 

And when hands start fumbling for 
cheque books, commercial management 
responds most warmly. The engineers’ 
plaything is likely to find itself on the 
priority list for development, marketing 
and promotion. 

And that’s about the process through 
which quadrasonics is passing. It’s 
pretty certain we’re going to have to 
cope with it, whether we like it or not 

The purpose of this article is neither 
to support quadrasonic reproduction 
nor to attempt to shoot it down in 
flames. Our purpose, rather, is to off¬ 
set some of the very extravagant state¬ 
ments we have seen and heard with a 
few down-to-earth (if rather critical) 
observations. 

Nowadays, there are not too many 
people who will argue against the pro¬ 
position that twin-channel stereo pro¬ 
vides much more effective sound repro¬ 
duction than the older single-channel 
system. 

Depending on the recording tech¬ 
nique used, twin-channel stereo can re¬ 
constitute sound sources at the front 
left of the listening area and/or the 
front centre and/or the front right. Al¬ 
ternatively, as well, it can create the im¬ 
pression of a sound source (typically an 
orchestra) spread smoothly between the 
loudspeakers. By other means (micro¬ 
phone placement, etc) it can also con¬ 
vey an impression of distance, so that a 
vocalist may seem quite convincingly 
to be well out in front of the accom¬ 
panying orchestra or choral group. 

If a twin-channel stereo system does 
not provide this kind of sound informa- 
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tion, it is simply not operating to best 
advantage. 

Unfortunately, it is all too easy to 
jump to the conclusion that, if two 
channels are better than one, four 
channels must automatically be better 
than two! 

What is more, if four channels can 
create the impression of being at the 
actual performance, then surely that 
must be approaching the ultimate in 
sound reproduction. 

In fact, there is good reason why one 
should not give automatic assent to 
either of these propositions.They need 
considerable qualification. 

At a live performance, the preferred 
listening position is usually towards the 
front of the auditorium. 

Why? 

Because such a position ensures a 
generous proportion of direct sound, 
without too much acoustic clutter from 
echoes or from noise created by the 
uidience. 

Indeed, if it were not for the fact 
:hat an audience provides moral sup¬ 
port and acoustic damping, conditions 
vould probably be better for an indi¬ 
vidual listener if the rest of the patrons 
tad stayed home! 

And what about the echoes? 

If certain sounds are intended to be 
ponderous, then echoes (or rever- 
>eration) might be considered to add 
Lsefully to the total “ponder”! But if 
tie sounds are supposed to be delicate, 
ubtle and cleanly defined, echo can 
ery easily become a liability, just like 
ludience noise. 

In short, it is making far too sweep- 
ig an assumption to claim that addi- 
!on of auditorium ambience will auto¬ 
cratically add to the enjoyment or 
listenability” of recorded music. In 
ome cases it might; in others it could 
s easily detract from the clarity of the 
irect sound. And there can surely be 
ttle justification for transferring into 
le listening room, at considerable cost, 
le poor acoustics of an unduly rever- 
erant auditorium, or the distraction of 
n unduly noisy audience. 

If the quadrasonic technique is to 
intribute to the listenability of music, 
must do better than produce an am- 
ence made up from any sort of rever- 
eration and any sort of audience 
>ise. Recording engineers will have to 
;cept the additional task of elec- 
onically placing the listener in a sub¬ 
tle seat, in a suitable auditorium, in 
e company of a considerate audience. 
There follows naturally the question 
i to whether a listener in the home 
m share this optimum environment 
ith an adequate number of other 
iople in a typical room. If seating is 
asonably critical with stereo, it will 
obably turn out to be even more so 
th quadrasonic. Those furthest away 
om the main stereo loudspeakers will 
>t only lose some of the frontal sound 
it they will be getting more than their 
are of output from the rear loud- 
eakers. Acoustically, thev will have 
en transported well back in the audi- 
rium to where the echoes come from! 
There is also the question as to how 
fectively sound alone can build a eon- 
icing environment. Maybe it can 
th the eyes closed but it is certainly 
js than convincing when the ears say 
e thing and the eyes say another, 
ven two-channel stereo suffers from 
is problem if the two loudspeakers 
e obvious to the view. 

In fact, the part that the eyes play 
nnot be overlooked. At an original 



The “ purist” concept of quadra¬ 
sonic recording would pre¬ 
sumably replace the listener in 
an optimum seat with four 
directional microphones , which 
would seek to recapture the all¬ 
round listening environment 
from that particular point . 

performance, they contribute consid¬ 
erably to the ability of the listener to 
concentrate on performers or on in¬ 
strumental groups, tending to relax the 
demands on the sound itself. Take 
away the visual, as for audio-only 
recreation, and the sound from even an 
optimum seating position may turn out 
to be lacking. This would tend to 
undermine the whole “purist” concept 
of recording and to tip the scales in 
favour of dispersed or supplementary 
microphones. 

In other words, quite apart from the 
means of recording and reproducing 
four channels of sound, there is room 
for a whole lot of discussion about the 
desirability and problems of so doing, 
along the lines we have just mentioned. 

These problems aside, however, one 
might speculate as to the microphone 
set-up which recording engineers might 
use to capture information for the front 
and rear loudspeakers of a quadrasonic 
system. 

The “purist” approach would prob¬ 
ably favour a group of four uni-direc¬ 
tional microphones located in a suitable 
“listening” position and directed ap¬ 
proximately towards the respective 
corners of the auditorium. 

Two, acting as a stereo pair, would 
capture the direct sound from the 
source. Their opposite numbers would 
gather the sound from the rear. At the 
same time, each pair facing to the right 
or left would capture sound from the 
respective sides, as illustrated. 

Subsequent reproduction would nor¬ 
mally involve four loudspeakers, one in 
each corner of the listening room. 

The two fronting the listening posi¬ 
tion would give a fairly normal stereo 
version of the direct sound. The two at 
the rear would give a stereo version of 
the reflected sound. 

The right-hand front and the right- 
hand rear loudspeaker would together 
give a stereo version of sound from the 
right-hand wall of the original audito¬ 
rium; the other two would similarly re¬ 
create the left-hand environment. 

In other words, four loudspeakers, 
fed with spatially appropriate signals 
would provide stereo coverage from 
four directions, re-creating an all-round 
sound environment. 

Bearing in mind present-day stereo 


recording techniques, quadrasonic 
recording will not necessarily conform 
to this purist concept. Engineers will 
more likely prefer to use multiple 
microphones adjacent to the sound 
source and two or more microphones 
near the back of the auditorium (see 
diagram). 

This is a basically different ap¬ 
proach. Rather than being equivalent 
to the sound heard by a listener in a 
central position, the master tracks 
would contain a record of what would 
be heard by a number of listeners, one 
in each microphone position. As they 
do now for two-channel stereo, engi- 
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neers at the recording console 
would mix these down into quadrasonic 
form — highly satisfactory, perhaps, 
but none the less manipulated. 

However, this kind of manipulation, 
so familiar in present-day stereo 
recording, would not be the main cause 
of apprehension for the would-be 
quadrasonic convert. This would arise 
from circumstances quite different 
again. 

For many years recording companies 
have been using multiple microphones 
to supply signals to four or more paral¬ 
lel tracks on the master tape. These 
have subsequently been mixed on to a 
two-track master for the production of 
normal stereo tapes and discs. 

More than once, the statement has 
been made that, with their huge libra¬ 
ries of multi-track master tapes on hand, 
recording companies could very readily 
re-release their catalogues in quadra¬ 
sonic form. 

What this statement ignores is the 
fact that the vast majority of such 
tapes contain only information picked 
up by microphones adjacent to or with¬ 
in the sound source area. No provision 
has normally been made to record pre¬ 
dominantly ambient sound; and what 
has not been recorded certainly cannot 
be re-recorded. 

What will almost certainly happen is 
that recording companies will resort, in 



Present-day stereo recordings 
are commonly mixed down 
from tracks recorded with 
multiple microphones. It is 
reasonable to assume that this 
kind of technique would be 
freely used in the production of 
quadrasonic recordings. 


many cases, to artificial reverberation 
devices to simulate the echoes for the 
“ambience” channels. Listeners will not 
be transported into the original audito¬ 
rium but into a synthetic building 
Whose “walls” have been conjured up 
acoustically with the aid of springs, 
plates and tape loops. 


If well done, the result might be 
acceptable, but it would still be arti¬ 
ficial. 


As we hinted at the outset, however, 
there is one important aspect of 
quadrasonic reproduction which has 
nothing to do with what we have been 
talking about: ambience, “being there”’ 
and all that. 

This aspect — or possibility — is to 
use the four channels quite indepen- 
dentfy to reproduce individual artists, 
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At London*s Churchill Hotel, Rosie the chimp was called in to help 
promote a new instrument released by the Hammond Company. 
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notes can be played normally to provide an organ-like or piano-like 
melody, or a variety of imitative solo voices. (In Australia, W. H. 
Palings Pty Ltd, 338 George St, Sydney.) 


instruments or groups of instruments; 
this at the whim of the composer, 
arranger or recording engineer. 

If a master recording has been made 
with vocalists and instruments dis¬ 
tributed over multiple tracks, the con¬ 
tents can be diverted at will to any or 
all of the channels of a four-track 
system simply by manipulating controls 
on the mixing oonsole. 

The instruments of the orchestra can 
be distributed around three of the 
channels, with the vocalist on the 
fourth, thus effectively putting the 
listener in the middle of the com¬ 
bination. 

The instruments can be swapped 
around at will or, by progressive mani¬ 
pulation of the sliders on the console, 
they can seem to move slowly around 
the room in a procession—if there is 
any point in so doing. 

The idea of manipulating the appar¬ 
ent sound source was the basis of 
RCA’s much publicised “Stereo Ac¬ 
tion” records, where the producers 
swapped instrumentalists from side to 
side and even had them seeming to 
float across the space between the two 
stereo loudspeakers. It all looked very 
clever in the jacket notes but lost out 
badly as far as the listener was con¬ 
cerned. With systems having poor ster¬ 
eo separation, the effect was not all 


that noticeable; but even where separa¬ 
tion was good, the effect was often lost 
because listeners didn’t remember that 
the piano should have been here in¬ 
stead of there. 

With four channels so involved, the 
effect will certainly be more Obvious 
but whether it will intrigue listeners 
sufficiently to make them opt for quad¬ 
rasonic reproduction remains to be 
seen. 

Turning to the technical aspect, there 
may well be a vast gap between equip¬ 
ment which has thus far been used to 
demonstrate quadrasonic reproduction 
and equipment which might emerge as 
a standard for domestic use. 

Undoubtedly, tape lends itself admi¬ 
rably to the quadrasonic technique but 
in what format? 

• Four tracks straight across quar¬ 
ter-inch tape? 

• Two lots of quadruple tracks con¬ 
forming to eight-track dimensions al¬ 
ready in use? 

• Reel, cartridge, what speed, what 
track dimensions, etc.? 

• Or will cassettes win the day and, 
if so, in what track configuration? 

Then there is the question of quadra¬ 
sonic disc recordings which would 
appear to be within the realm of com¬ 
mercial possibility even in their present 
dimensions. But the recently announced 
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achievement of recording video on an 
ultra-fine groove format would make 
child’s play of four-channel audio. (See 
“Electronics Australia,” September, 
1970. page 130.) 

But over and above the intrinsic 
merits of the various passible systems, 
it is likely that ultimate preferences 
will be heavily biased towards com- 
patability with present-day stereo 
systems. 

There would be an obvious advan¬ 
tage in producing quadrasonic tapes or 
discs which could be played as stereo 
on existing stereo equipment or as 
quadrasonic on suitable four-channel 
equipment. In other words, just as 
twin-channel stereo came into its own 
on the back of mono microgroove 
tracks and tapes, so it would be logical 
for quadrasonic to take over from from 
stereo by simply adapting the existing 
formats. 

Whether this will happen or not re¬ 
mains to be seen but there is good 
reason for enthusiasts to be cautious 
before spending a lot of money on 
equipment which may end up as some 
kind of an orphan in terms of the ulti¬ 
mate standards. 

Finally, what kind of reactions have 
been registered by people who have 
been able to listen to domestic style 
quadrasonic reproduction? 

Firstly, there has been a tremendous 
amount of interest. This is entirely to 
be expected because audio enthusiasts 
are the kind of people who will react 
this way to innovations in their field. 

But while there has been some en¬ 
thusiasm, there has been a lot of cau¬ 
tion too. Larry Klein, writing in “Stereo 
Review” says: “I have attended a num¬ 
ber of public and private demonstrations 
and have usually come away dis¬ 
appointed. As far as I can tell, the 
major difficulties arise in the recording 
rather than in the playback process, 
though the two are of course inter¬ 
dependent. Despite their having been 
conducted by engineers with some 
four-channel experience ... they simply 
lacked the ‘I am there’ quality that I 
hope to experience with classical four- 
channel recording.” 

This kind of reservation is shared by 
the author, who spent some time listen¬ 
ing to equipment set up for demonstra¬ 
tion by Simon Gray Pty Ltd (Sansui 
SD 7000 tape deck, preamplifiers and 
Sansui power amplifiers). 

The equipment itself operated fault¬ 
lessly but, certainly with the tapes 
available, no amount of knob juggling 
seemed to produce that warm, spontan¬ 
eous feeling that the system was ach¬ 
ieving a desirable end result. Set too 
high, the ambience channels distracted 
and confused the direct sound. Set low 
enough to avoid any distraction and 
they were virtually off! 

Yet, while turning them down to 
zero seemed to leave the direct sound 
clearer, it also seemed more remote 
that it had been before. 

One could not but be aware also of 
the importance of the listening position 
because, on a proportional basis, a re¬ 
latively small movement towards the 
ambience sources represented quite a 
journey in the original auditorium to¬ 
wards the place where the echoes were 
coming from! 

The “Stereo Review” writer had this 
to say: 

“ .... at several of the demonstra- 

(Continued on page 190) 
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CLASSICAL 

RECORDINGS 


balance is never less than impeccable. 
Some of the French accents are per¬ 
haps not quite as pure as they might 
be. But there you are, Fm quibbling 
again about an achievement which 
every true music lover should welcome, 
despite an occasional freckle on its 
lovely complexion. 

The boxed five-record set is accom¬ 
panied by two very handsome bro¬ 
chures, one containing the libretto in 
English, French and German, the other 
a history of the work and its recording. 


Reviewed by Julian Russell 


BERLIOZ — The Trojans. First Com- 
plete Recording. Jon Vickers 
(Aeneas); Josephine Veasey 
(Dido); Berit Lindholm (Cas¬ 
sandra); Peter Glossop (Corebus); 
Heather Begg (Anna); Roger Soyer 
(Narbal); Ian Partridge (Iopas) 
and others. The Wandsworth 
School Boys’ Choir with the 
Chorus and Orchestra of the 
Royal Opera House, Covent Gar¬ 
den, conducted by Colin Davis. 
Philips Stereo 6709/002. (Five 
discs, 10 sides). 

This magnificent set is probably the 
finest recorded achievement since 
Decca’s complete Ring of the Nibelung. 
Indeed it is an undertaking of such 
magnitude that I could easily devote 
the whole of the space available to me 
here to do justice to all concerned in 
its production. Many will be meeting 
the complete work for the first time. A 
legend grew up around it that it was 
too long for performance on a single 
night. In fact, some Wagnerian music 
iramas are longer. Roughly the two 
?arts of the Trojans — that is The Fall 
jf Troy and The Trojans at Carthage 
— run about the same time as Tristan 
md Isolda. The performance of what 
>urported to be the complete work that 
saw at the Paris Opera in 1965 was 
nercilessly mutilated. Indeed a really 
complete copy of the full score wasn’t 
minted until last year. The manuscript 
lad lain in the Paris archives for 
>ver 100 years. The only parts avail¬ 
able before the publication of the full 
>rchestral score came from often in- 
tccurate vocal arrangements. 

I read somewhere that the English 
nusic historian and composer, Cecil 
}ray, and a friend during the 1920s 
ven contemplated engaging some 
nembers of the Paris underground to 
leist an authentic copy. 

However we now have it complete 
or the first time — the old Scherchen 
et of the Trojans at Carthage was not 
vorthy of consideration — and very ex¬ 
iting it is. First must be mentioned 
onductor Colin Davis’s dynamic 
resentation of the music. He is prob- 
bly the finest Berlioz conductor alive 
>day, good enough to be bracketed 
nth that other great English champion 
>i Berlioz, the late Sir Thomas Bee- 
nam. His reading, if you follow the 
tory with a libretto, brings the whole 
'ork vividly to life. His treatment of 
le score is at once subtle and forceful, 
^ot a detail escapes his scrupulous at- 
rntion. And under him the fine Covent 
jarden Orchestra and Chorus and the 
Vandsworth School Boys’ Choir gener- 
•usly accord him all he asks. 

The cast is basically the same as the 
ne which received high praise from 


both critics and public in last year’s 
Covent Garden production of the com¬ 
plete work; indeed it was recorded dur¬ 
ing the actual season when it was being 
performed there. This must have made 
it something of an ordeal for all con¬ 
cerned. Yet you will seek in vain any 
evidence of staleness in either the vocal 
performance or the orchestral playing. 
Perhaps the feature to strike one first 
about the whole great production is 
Davis’s quite extraordinary sense of 
rhythm throughout. 

Of course, this is only one aspect of 
a reading full of other virtues but to 
those unfamiliar with the opera — and 
who isn’t — it will be the first to be 
noticed. 

One could carp by pointing out that 
this energy is occasionally — but very 
rarely indeed — allowed to encroach 
on the more placid moments of the 
work. But even the most quibbling of 
critics would have to admit that this is 
never more than a momentary lapse. 
And in a work of this length it would 
be miraculous if a minor blemish or 
two didn’t crop up. The generally high 
standard everywhere else makes such 
tiny faults almost irrelevant — so that 
I feel churlish even to mention them. 
Josephine Veasey is a truly regal Dido 
and Jon Vickers a splendidly heroic 
Aeneas. But to me the surprise of the 
set is in the fine performance offered 
by a singer new to me, Berit Lindholm, 
as Cassandra. Her interpretation, vocal¬ 
ly and dramatically, has true tragic 
grandeur, warning without seeming to 
nag, lamenting without tearfulness. She 
has the benefit of a splendid partner¬ 
ship in Peter Glossop’s Corebus, her 
lover, always ardent and musicianly. 
By the way, Dido’s sister Anna, is sung 
by the 1955 Sun Aria winner, contralto 
Heather Begg. 

Strangely, although Miss Veasey is 
described in the cast as a mezzo- 
soprano and Miss Begg as a contralto, 
Miss Begg’s is the more modest voice 
of the two, lighter in timbre than Miss 
Veasey’s and recorded a shade too 
reticently. 

No praise could be too high for the 
singing of the chorus, both in rousing 
marches and hymns, anti in quieter, 
more rustic passages. I am afraid that 
limitation of space prevents me from 
mentioning many other eminently 
worthy members of the very large cast 
individually. But I must find a sentence 
to express appreciation of Ian Part¬ 
ridge’s very lovely account of Iopas, 
and the noble performance of Roger 
Soyer as Narbal. 

The recording has superb presence, 
with an abundance of orchestral detail 
— all the way from whispered pianis- 
simos to the fullest of fortissimos. The 
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THE NEW STRAVINSKY. The Gregg 
Smith Singers, The Columbia 
Symphony Orchestra, and Richard 
Frith (Baritone). Orchestral Vari¬ 
ations: Abraham and Isaac: In- 
troitus: Requiem Canticles. Con¬ 
ductors Igor Stravinsky and Rob¬ 
ert Craft. CBS Stereo SBR235368. 

It was inevitable that Stravinsky, 
who has changed his style so often dur¬ 
ing a long and industrious lifetime, 
should eventually come to serialism. 
And it is in this guise that he appears 
on this new disc. So far as I can make 
out from the sleeve notes by the com¬ 
poser himself, all four works were com¬ 
posed during the 1960s, or as 
Stravinsky puts it, “during my last-per¬ 
iod — or last-ditch-period.” The 
hyphens are his. Now it has always 
been apparent that Stravinsky’s music 
has notable clarity of line even in 
early works which were in the first 
quarter of this century regarded as 
“dense ” I refer, of course, to his Fire¬ 
bird, Petrouchka and Sacre du Print- 
emps. And it is this immaculacy of 
line, that was such a marked feature of 
his neo-classical period that persists in 
these four serial works. He has proved 
himself a master of every style he has 
adopted and his serialism is no ex- 
ception. The proof is that it all sounds 
musical and not just a pretty pattern to 
admire in the score. 

He describes the 12-part Variations 
as “dense” but most listeners will ad¬ 
mire the extraordinary clarity of the 
orchestral texture. And moreover its 
linear progress, after a few hearings, 
can be easily followed without recourse 
to a score. The scoring is irridescent in 
its constant changes of colour, the 
movement which Stravinsky admits to 
having pleased him most being for “sul 
ponticelli” violins which produce 
sounds like “the sprinkling of very fine 
broken glass.” This is an absolutely ac¬ 
curate description by Stravinsky of the 
effect produced. Indeed the only “den¬ 
sity” I could discover was in his anno¬ 
tations of the work which, after several 
readings, left me in doubt as to the 
author’s meaning. 

Abraham and Isaac is a Sacred Bal¬ 
lad for Baritone and Chamber Orches¬ 
tra, the soloist singing in Hebrew. No 
text goes with the disc but this is unim¬ 
portant since Stravinsky writes that he 
found it impracticable to attempt to 
copy Hebrew cantillation and makes 
the witty pun that the melismatic bari¬ 
tone part is “bel cantor.” Moreover 
Stravinsky warns against seeking a 
“musical illustration” of the text. And 
here again the serialism is of shining 
transparency. Interestingly Abraham 
and Isaac was inspired by Stravinsky’s 
discovery of the Hebrew language as 
sound. And Stravinsky, a devout 
Catholic all his life, dedicated the work 
to the people of Israel “as a token of 
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gratitude ... for their generous hospi¬ 
tality during my tour of their country 
in 1962.” I might add that despite the 
warning about seeking musical illustra¬ 
tions, and even if one is totally igno¬ 
rant of the meaning of the Hebrew 
words, the music has some great 
dramatic moments. 

The Introitus is an impressive lament 
— in memoriam T. S. Eliot — a set¬ 
ting of the opening words of the 
Requiem Mass. This and the Vari¬ 
ations are very brief, the Introitus run¬ 
ning only 3 minutes 47 seconds, the 
Variations, 4 minutes 53 seconds. 
Abraham and Isaac takes only 12 min¬ 
utes to perform. What might be called 
the major work on the disc are the Re¬ 
quiem Canticles (14:24) which starts 
with a strongly rhythmical Prelude for 
strings only. This is followed by an 
eloquent Exaudi. Then come a Dies 
Irae, full of menace; and Tuba Mirum, 
featuring customary brass. An interlude 
for wind offers a telling contrast to the 
opening prelude and the sung parts of 
the Mass lead to a truly awe-filled 
Rex Tremendae, a passionate Lachry- 
mosa and a joyous release in the 
Libera Me. The work 6nds with an epi¬ 
logue for tuned percussion which leaves 
an impression of chiming bells hanging 
in the air — a quite magical effect. 

With the exception of the Introitus, 
which Stravinsky himself conducts, all 
the pieces are conducted by the com¬ 
poser’s faithful disciple, Robert Craft, 
and the whole production reflects great 
credit on all concerned. No one inter¬ 
ested in contemporary music can afford 
to miss this beautifully performed and 
recorded disc of what might well be the 
last utterances of one of the greatest 
composers of this century. 

★ ★ ★ 

MARTIN (Frank) — Golgotha. Ora¬ 
torio in Two Parts for soloists, 
Mixed Choir, Orchestra and 
Organ, after the Gospels and the 
Writings of St. Augustine. The 
Choir and Symphony Orchestra of 
the University of Lausanne with 
Wally Staempfli (soprano); Marie- 
Lisle de Montolin (contralto); Eric 
Tappy (tenor); Pierre Mollet (bari¬ 
tone); Phillippe Hutenlocher (bass- 
baritone). Conducted by Robert 
Faller. Record Society Stereo 
S642/3. An Erato recording. 

The World Record Club has again 
demonstrated its enterprise in issuing a 
work difficult or impossible to obtain 
on full-price labels — at any rate in 
Australia. As a rule Martin’s music 
does not either excite or charm me 
very much. (He is, by the way, Swiss 
despite his English sounding name.) I 
had a draught of his Le Vm Herbe, a 
sort of anti-Tristan use of the Tristan 
legend, at Munich some years ago and 
found it a very dry wine indeed. But 
Golgotha is different. Where in Le Vin 
Herbe Martin seems to deliberately 
avoid any expression of drama — at 
any rate in its stage sense—Golgotha 
starts with a fine dramatic surge and 
continues to hold the attention and ex¬ 
citement from beginning to end. 

There is nothing difficult about the 
music. Indeed, avant garde enthusiasts 
might well call it anachronistic nowa¬ 
days. This means that it is recognisably 
melodious and is based firmly in tonal¬ 
ity. Some of the triadic progressions 
even have a Ravellian flavour. It even 
displays from time to time genuine pas¬ 


sion and has moments that I found 
deeply moving. Except for an ex. 
pressive lyric tenor, Eric Tappy, there 
are no outstanding vocalists though all 
are efficient and pleasing. The record¬ 
ing is always admirably balanced and 
of commendable clarity. And if the 
work does not pack quite the same 
wallop as the St. Luke’s Passion of 
Penderecki it is none the less a most 
enjoyable addition to 20th century 
liturgical music. It is offered on two 
discs and although it is sung in French 
an English translation of the text is 
provided on the record sleeves. 


FRANCK — Symphonic Variations 
for Piano and Orchestra. 

HONEGGER — Concertino for Piano 
and Orchestra. 

FRANCAIX — Concertino for Piano 
and Orchestra, Margrit Weber 
(piano) with the Berlin Radio 
Symphony Orchestra conducted by 
Ferenc Fricsay. Heliodor Stereo 
89869. 

Of the two Concertinas I prefer the 
Francaix by a narrow margin. It starts 
with a Presto of web-like fragility and 
goes on to a Lento a little reminiscent 
at times of Ravel. This lasts only a few 
bars and is followed by an Allegretto 
which has an almost English sound and 
leads into a bright little final rondo 
featuring much ingenious syncopation. 
All the movements are very brief. In 
deed the whole charming little work 
lasts only 7i minutes. 

The Honegger opens with an Allegro 
Molto that might be described as a 
moto perpetuo. This is followed by a 
delicate pastoral Larghetto, notable for 
the graceful line of its melody and 
some faintly whispered sighing string 
passages of glissandi in the accom¬ 
paniment, which I think might have 
been recorded a trifle more audibly. 
The Finale, an allegro, gets along 
amiable at a steady very rhythmic 
tempo. Both concertinos are ex¬ 
cellently played. 

Miss Weber changes her style most 
successfully to deal with the sweet ro¬ 
manticism of the Symphonic Vari¬ 
ations. Although the recorded piano 
tone is slightly plummy and the orches¬ 
tra a little on the woolly side, on the 
whole I enjoyed the performance very 
much. Some listeners might find an 
occasional passage taken a fraction too 
slowly. I didn’t. I like them that way. 
When its budget price is considered 
this is a very pleasing disc. 


GIULIANI — Concerto for Guitar 
and String Orchestra in A Major. 
VIVALDI — Concertos in D Major 
and A Major for Guitar and 
String Orchestra. John Williams 
(guitar) and the English Chamber 
Orchestra. CBS Stereo SBR 
235369. 

John Williams adopts a strong tonal 
approach to all these concertos. There 
is no tinkling. Instead the solo in¬ 
strument is played with a force that 
gives it symphonic prominence. While 
this might not be condoned by all 
tastes on the grounds that such promi¬ 
nence is false I found it most refresh¬ 
ing. Williams’ technique is, of course, 
superb even to the extent of making one 
forgive instantly any slightly off-target 
intonation. And he gets through the 


LESA OFFERS 
AUTOMATIC 
TURNTABLE 
PERFECTION 


Vs, -3 


Encel offers you this Italian 
masterpiece of precision 
engineering for the first time in 
Australia, priced most 
attractively at $149.00 
(inc. sales tax), complete with 
tonearm. Price in America is 
$179.00. The American High 
Fidelity Magazine (August, 
1970) describes the Lesa PRF 6 
as a "superb automatic 
turntable that performs 
admirably and is a joy to use, 
both as an automatic and as a 
manual. It can be adjusted to 
any of its three speeds with 
complete accuracy with built-in 
vernier and illuminated strobe 
dial. The Lesa's tonearm is also 
of excellent design. Our editorial 
hat is off to the people in Milan 
who created the new Lesa!" 

Write in now for copies of this 
review and technical data on 
this outstanding unit, which 
incorporates all the most 
advanced devices to ensure 
superb hi-fi reproduction. 

IF 

YOU'RE FOR 
CLASS A' 
CIRCUITRY, 
J.E.S. 

IS FOR YOU! 

This top quality J.E.S. amplifier 
incorporates highly refined 
'Class A' solid state circuitry to 
achieve vastly improved output, 
quality at all volume levels. 

Write in now for full technical 
details of this great new 
amplifier from J. E. Sugden & 
Co Ltd, England, which gives 
24 W output with flat 
frequency response and 
minimum distortion. 


HEAD OFFICE: 431 BRIOGE ROAD. 

RICHMOND, VIC. 3121 
TEL 42 3762 

SYDNEY STORE: GROUND FLOOR, 

2 SM BUILDING, 267 CLARENCE STREET, 
SYDNEY, N.S.W. 2000 
TEL. 29 4663, 29 4564 

■ AUSTRALIA'S ORKATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 


ELECTRONICS Australia, October, 1970 


119 









That’s the Stanton way 


Change your stylus 
and upgrade 
your system! 


Using the same cartridge body, the Stanton 500 series has a 
purpose-built stylus assembly for every need. 

From the rugged 500 AL extra heavy duty model, designed to 
withstand constant rough usage, to the 500 EE which tracks, 
with minimum distortion , at a feather light 1| grams, there’s 


a Stanton to suit you. 


Complete 

Spare 

Cartridge Tracking 

Force 

Stylus Type 

Cartridge 

Price 

Stylus 

Price 

♦500 AL 

5 grams 

0 7 mil conical 

$25.00 

$.10.00 

500 A 

2\ grams 

0-7 mil conical 

$25.00 

$10.00 

500 AA 

2 grams 

0-5 mil conical 

$30.00 

$15.00 

500 E 

2 grams 

0-4 x 0-9 mil elliptical 

$35.00 

$20.00 

500 EE 

H grams 

0-2 x 0-9 mil elliptical 

$45.00 

$30.00 


♦Especially designed for disc jockey work. 

Styli also available for mono LP (10 mil) and 78 r.p.m. 

(2-7 mil). 

Listen to a Stanton today and you’ll know why Stanton is 
preferred by music lovers and engineers throughout the U.S.A. 
and Australia. And remember, you don’t have to change your 
cartridge to up-grade—just change your stylus—that’s the 
Stanton way. 


SOLE AUSTRALIAN DISTRIBUTORS 

! NT ERST A TE REPRESENTA T/VES 

/ eraLja 

Industries pty t .to. 

NSW. 

W C. Weddersooon Ptv Ltd. 

193 Clarence Street, Sydney 

/ 

266 HAY STREET, SUBIACO. W. AUST. 6008 

VIC. 

Standard Radio Distributors Pty Ltd 
261 Elizabeth St., Melbourne 



OLD 

Custom Scientific Electronics Pty Ltd. 
48 Annerley Rd Woolloongabba. 



S A 

Eilco Sales Pty Ltd. 

9 Osmond Tee , Norwood. 


120 


ELECTRONICS Australia , October , 1970 










Giuliani with terrific elan. This is a very 
tuneful work showing strong Mozartian 
influences especially in its chromatic 
modulations. 

The Vivaldi concertos, too, make 
worthy couplings (or should I have 
written “triplings?”). 1 cannot, however, 
see what was to be gained by adding a 
harpsichord continuo to the strings. 
The tone of the prominently recorded 
guitar goes close to cancelling out its 
effect — which, in any case, would not 
have added up to much, however the 
guitar part had been played. All three 
works have been recorded many times 
before, but I prefer this new version to 
all others. 

★ ★ ★ 

MAHLER — Symphony No. 4 in G 
Major. Berlin Radio Symphony 
Orchestra conducted by Lorin 
Maazel. Heather Harper (soprano). 
Concert Hall Stereo SMS2638. 

Maazel offers graceful, affectionate 
playing in the first movement, though a 
reverberant acoustic is noticeable in the 
first entry of the horns. This seems to 
disappear in the rest of the work. The 
serenity of the slow movement is well 
sustained. Maazel’s approach is wholly 
reverent, but I did not find the great 
final climax made to sound as over¬ 
whelming as I’ve heard it. The Scherzo 
is beautifully rhythmic, but lacks a 
little of devil. The only movement I 
found wholly disappointing, even for a 
budget priced production, was the 
Finale. Heather Harper’s singing of 
“The Heavenly Life” was too sophisti¬ 
cated by far for what should be the 
radiant view of a child’s heaven. If 
price is a consideration I can recom¬ 
mend this issue. If, however, you wish 
to pay a little more, than I suggest you 
listen to either Szell and the Cleveland 
or Kubelik and the Bavarian Radio 
Orchestra in this, the most immediately 
attractive (I nearly wrote ingratiating) 
of all Mahler’s symphonies. 

★ ★ ★ 

WALTON — Concerto for Viola and 
Orchestra. Concerto for Violin and 
Orchestra. Yehudi Menuhin (violin 
and viola) with the London Sym¬ 
phony Orchestra conducted by Sir 
William Walton. EMI Stereo 
OASD2542. 

I don’t think Walton has written 
anything finer than his Viola Concerto 
and it receives quite wonderful treat¬ 
ment from Menuhin and the LSO. It is 
on the whole a meditative type of work 
and Menuhin with his warm vibrant 
tone muses poetically throughout its 
long lyrical passages. His phrasing can 
be summed up in one word—perfec¬ 
tion. His technique is so assured that he 
never seems extended even in the most 
difficult of the double-stopped passages. 
The recording, too, is splendid, pre¬ 
serving at all times a perfect balance 
between soloist and orchestra. The con¬ 
certo has had many interpreters since it 
was first recorded on 78s, I think by 
Heifetz, back in the middle 1930s. I 
cannot, however, recall one which ap¬ 
pealed to me as much as this new one. 
It has, too, the advantage of Walton 
himself conducting the orchestral part 
— it is much too important to be 
called an accompaniment — and no 
one conducts Walton better than Wal¬ 
ton. Or as well, for that matter. 

The recording of the Violin Concerto 
is not quite so delicately balanced. 
There are passages where the soloist is 


too far out in front of the orchestra 
and some of the quiet orchestral detail 
is, if not quite inaudible, at least diffi¬ 
cult to follow without strain. Though 
Menuhin’s playing is again quite mar¬ 
vellous I felt somehow that he was 
more committed to the music of the 
Viola Concerto. So far as I can trace 
this is the first coupling of the two 
Walton works on one disc, and also the 
first instance of the same soloist play¬ 
ing both the viola and violin parts. Most 
enthusiastically recommended. The 
photograph of the composer on the 
sleeve looks as benign as Noel Coward 
purring in receipt of a compliment. 

★ ★ ★ 

CHAUSSON — Poeme for Violin and 
Orchestra. 

SAINT-SAENS — Introduction and 
Rondo Capriccio for Violin and 
Orchestra. 

WIENIAWSKI — Concert Polonaise 
in D Major for Violin and Orches¬ 
tra. 

VIEUXTEMPS — Concerto No. 5 for 
Violin and Orchestra. 

Pfnchas Zukerman (violin) and the 
London Symphony Orchestra con¬ 
ducted by Charles Mackerras. 
CBS Stereo 235365. 

Zukerman first appeared on disc 
some months ago with an electrifying 
coupling of the Mendelssohn and 
Tchaikovsky Concertos. Listening to it, 
it was obvious that here was a talent of 


the first magnitude. He follows this up 
with lighter fare which he throws off 
with the utmost ease and a quite asto¬ 
nishing maturity of interpretation. His 
likeness in style and tone to Isaac Stern 
— who, by the way discovered him as 
a boy on a visit to Israel — was imme¬ 
diately noted by discerning listeners. In 
this new disc he has grown to resemble 
even closer his illustrious spiritual 
father. He has the same tonal vibrancy 
that seems to pierce right into the 
depths of the listener’s being. His 
phrasing is impeccable and he never 
underlines a bar at the expense of the 
whole movement. Most of the pieces he 
plays on this new disc are considered 
somewhat old hat nowadays (I except 
the Chausson). But they acquire a won¬ 
derful freshness under Zukerman’s 
treatment, and with the benefit of sup¬ 
erb support awarded him by Mackerras 
and the LSO. The latter’s vast operatic 
experience makes him an ideal accom¬ 
panist. Personally I used to feel that it 
wouldn’t worry me if I never heard the 
Vieuxtemps, Saint-Saens or the 
Wieniawski again. But I listened to 
these performances with unqualified 
pleasure. Both Zukerman’s and Mac¬ 
kerras’s approach to the Chausson is 
rhapsodic rather than meditative. This 
brings new fire to the work. If you 
want a more lyrical reading there is 
Menuhin’s which still wears extraordin¬ 
arily well. But even if you already 
own this you may well be happy to 
have the new one as well. Quite won¬ 
derful, full-blooded romantic playing. 




From Paul Frolich . . . 

BEETHOVEN: Symphonies No. 5 in 
C minor, op. 67 and No. 8 in 
F major, op. 93. Vienna Phil¬ 
harmonic Orchestra; conductor 
Hans Schmidt-Isserstedt. Deoca 
stereo. SXLA 6396. 

When I was 18, I could proudly 
whistle right through all of the 
Beethoven symphonies without missing 
a bar; alas, familiarity bred contempt 
and I rarely listened to them for many 
years. Fortunately for me, I happened 
to hear a Beethoven performance con¬ 
ducted by Schmidt-Isserstedt some 
years back and I was so impressed that 
I’ve not only looked for Beethoven per¬ 
formances of his since but have even 
come back to an intense interest in the 
works themselves. Schmidt-Isserstedt, 
particularly when he conducts 
Beethoven and Brahms, is a conductor 
in the grand German tradition and 
although he is wholly original one is 
inevitably reminded of some of his 
great predecessors — Furtwangler, 
Kleiber, Blech, Klemperer. 

The series of Beethoven symphonies 
recorded by this conductor with the 
Vienna Philharmonic Orchestra has 
certainly been worth watching. I have 
not necessarily waxed enthusiastic about 
every detail in every one of his inter¬ 
pretations, but they all have, in a 
general sense, proved deeply satisfying. 
Much of this, I feel, is due to the con¬ 
ductor’s lack of pretentiousness; he 
does not claim, as do some of his 
young colleagues, a superhuman ability 
of adding something to Beethoven. In 
fact, his performances are magnificently 
old-fashioned ones, almost as old- 


fashioned as were Felix Weingartner’s 
and just as moving. 

Schmidt - Isserstedt’s attitude to 
Beethoven is a fine blend of reverence 
and critical appraisal, with an unerring 
grasp of the whole of the music, its 
tempos and its phrasing. One of the 
examples of this, almost instinctive, 
approach comes in the Scherzo of the 
5th: one tends to think that one has 
never heard it opened with more 
deliberate slowness, but this is made 
to pay off richly with the entry of the 
double basses which I have never heard 
better played. 

Another important quality of this 
series has been the conductor’s ability 
to bring out the very best in the Vienna 
Philharmonic — and what a best that 
is! — and to aim at an orchestral 
balance with which Decca’s engineers 
in turn were able to work wonders. Of 
recent performances, both for the 
quality of the playing and for recorded 
sound, I believe this set of symphonies 
may well prove to be THE best for 
quite some time to come. Q 
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18. 1968—V.T.V.M. 

■ridocs 

if; W C , M 

Signal InJoctor. 

. TV INST.'a 
22. Swoon and marker 
Generator. 

15. ?xrsr&. 0,n ' 

2s. nss.% M 

noise Gan. 

26. Pattern Gon. 

27. Trans, pattorn Gon. 

28. Wild rango 

p *udio*1nst.'» 

18 : 1818 XTM: 

audio Gon. 

31. Crystal locked atd. 

32. Electronic tuning 
standard. 

33. 196S. Solid State 
audio osc. 


irtfEKT 0,c " 

il 8:8:8: .SiSor"""- 

43. Trans, aorvlco osc. 

44. Simple signal 

InJoctor. 

45. Transistorised signal 
4$. Vifansi'storised osc. 


il. 

turn 

18; 1888: flaw 6 


Basic tost osc. 
Transistor tost 

a 


34. 


Direct reading 
A.P. motor. 


35. S^. wave Gon. 


36. 1 


1967 trans 
audio Gon. 
Additive fr 


ansistor 


37. Additive frequency 
motor. 

38. A.P. tone durst a 
38A. 1966. Solid si 

A.P. Generator. 

R.F. INST.'s 

39. 6-band service 
oscillator. 

39A. Trans, wave motor. 

40. "Q" motor. 

40A. Crystal Calibrator 

40B. D^S'tal 9 tnii'. motor. 


’ester. 

_B. Transstor 

51. Wv." and Transistor 

52. Electronic Stetho- 

f 3. Moisture alarm. 

4. electronic Pistol 

55. flransistor Geiger 
Counter. 

56. Light beam alarm. 

58. flasher unit. 

If. Transistor alarm. 

0. Electronic switch. 

1* E!? oto 

»2. Direct reading 
lJTP*® #nc# motor. 

63. Electronic 
anemometer. 

64. S.W.R. Indicator. 

6$. Simple proximity 
alarm unit. 

C6. Metal Locator. 

67. Electronic 
metronome. 

68. Bongo Drums. 

It Thtr«m1n,° r ** n 

§gc. un|t - 

68D. Color organ. 

68E. Stereo Headphone 

BAT?citE r 'CHA*GCItS 

69. Universal unit. 

76. 1 amp unit. 

71. Transistor. 9v. 

72. Transistor, fully 

73. rartiVTnK: 

74. 1968 lab. typo. 

* °:f® v . * u pp1v. 

75. Varl-watt unit. 

76. Vari-tach. motor 

77. B& d .%%, 
dimmer. 

78. 4KW auto, light 
dimmer. 


79. M £4ol train control 

79a. Varl Light Dimmer. 
80. Model train control 
unit with simulated 
inertia. 

si; as o, vrs?<r- 

simulated inertia. 

tachomiter units 

83. 6 or 12v Std. 

84. 6 or 12v Muilard. 
8*. 6 or 12v with 

.6 dw.ll 

angle unit for ser¬ 
vice stations. 
TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hl-Pire 6 or 12v 
(transformer). 

POWER CONVERTERS 

88: 8&8:l HZ: 

91. D.C.-O.C, 40w. 

«. d.c 2 -dx.%w: 

93. oow 

94. ^cY.r'uOw. 

95. O^C-O.lEfiMw 24V 
—Tnput Q. 

H iw,wr 

MONO UNITS 

96. Hi Pi 3. 

97. Muilard 3.3. 

98. Muilard 5*10. 

99. Muilard 5-10. 

* — transistor. 

100, Transistor 

101. Transistor 


2 6°oV 


STEREO J^NITS 


| it 

, (v) 10- 


10 . 


60. 


102. Muilard 

103. Muilard 

104. Muilard 

105. Muilard 

106. Muilard . 

107. Muilard (t)10-10. 

108. Philips Twin 10. 

109. S.T.C. 10-10. 

110. Wireless world 

mw 

12. Plavmaster 2-2. 

13. P aymaster 3 plus 3. 

14. P aymaster unt 3. 
.15. Plavmaster unit 4. 

116. Plavmaster 10 plus 10 

117. Playmaster 1 

If: fliZl 

20. Plavmaster 

21. Plavmaster 

P.A. UNITS 
122. 10 watt atd. 


& Vo ,0 
II*, II! !?!: 

r i I: 


122A. Muilard 20w Solid 
122B. Muliard 40w. Solid 

115 : % 

o°oTS«‘I 

7. Stereo P.A. 


... --UNITS 

128. lo watt std. 

129. 25 watt atd. 

130. 35 watt atd. 

131. 50 watt std. 

132. 70 watt eft. 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 
138. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

Gu i t *L prt 5!T D - 

140A. Guitar 50w. 


, _ _ Solid 

State P/M 125. 

,4,. xora 

142. Playmaster 106. 
A P, «?&T 1 ? 7 24. 

144.OTa%r U Kl T S. 

lit: !!!«£ n?: 

147. Playmaster No. 112. 

1»: KSO t V , °- 120 

ill! PhililVs J&nlwatt. 

152. P/M 127. 


1 

1_ 

155 


156. 


ranslstor F.E.T. 
mono. 

137. Transistor dvn. mlc. 

- mono. 

158. Above-Stereo. 

159. Plavmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

MIXER UNITS 

7l96<(,. 4 «*• 

WIRT 4 

164. Valve—4 ch. 

TUNER UNITS 

165. Plavmaster u/style. 

166. Plavmaster No. 11. 

167. Playmaster No. 114. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 <M>. 
162. Playmaster 110 (S). 

183. Power . Unit 110. 


184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relay. 

188. Muilard Trans Tape 
Amp. 

RECEIVERS 

189. Fremoyne 4. 1970. 

190. Fremodyne 4 

,91. S R ®rnS n ' y - v 

192. Communications RX. 

193. Oeltahet RX. 

194. 3 Band Double w 

,93. Lr, s » R ?rW 

sistor RX. 

196. Interceptor 5 Semi- 
Corn m. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All-Wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta J. 

203. Transistor 8 

i tr" 


204. 


Band 2V RX. 


205. 3 Band 3V RX. 

206. All Wave 1970 l/C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

21 OB. R.F. Preamp. 

21OC. *‘Q" Multiplier. 

21OD. 1970 Communica¬ 
tions. Solid state. 
TRANSMITTERS 
211. 144 MHZ SOW. 
Linear Final. 

111. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

Ill Band. 

218. 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz. 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

111. 121! m 2 Band. 

225. 1966 3 Band. 

224 Wfc 

227. Remote Unit. 

228. 7. 8 and 9 H.F. and 

All trarslstor. 


229. 



Digital 

Frequency Meters 


Marc /i — May 7970 

FULL KIT OR PARTS ONLY 


Phone 63-3596 


E. D. 6 l E 


(SALES) 
PTY. LTD. 


Phone 63-3596 


232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 


E/A 110 RECEIVER 

AUGUST 1970 

COMPLETE KIT OR INDIVIDUAL PARTS 




STEREO 60W + 60W R.M.S. 


P/M 

128 

JAN. 1970. 





iX *** 


196$ Solid State. V.T.V.M. 
ELECTRONICS (Aust.), Dec., 1968. 

BATTERY CHARGER 1A 
ELECTRONICS (Aust.), Feb., 1966 
PLAYMASTER 116 and 117 



and 125 GUITAR AMP. 
Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 
July 1969 — 50 watt 


3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May. 1966 

LAB QUALITY 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), Sep¬ 
tember, 1968. 


1966 R/C Bridge 
May, 1966. 



PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 

10. 25. 50 and 100 watt 
units 


3-BAND DOUBLE-CHANGE RECEIVER 

ELECTRONICS (Aust.), April. 1966. 

1966 31n CRO 

ELECTRONICS (Aust.), May. 1966. 



(aUAYMASTUR »T*miSO 

• ’ v . V. 

. f r ’*•' - 


« r Paymaster 122 
> Program Source. 

Electronics (Aust.) 
August, 1968. 


FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust.) Feb., 1966 & 1967. 

3-BAND 3-RECEIVER 
ELECTRONICS (Aust.), Nov., 1966. 

TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.), 

May, 1968. 


1970 - COMMUNICATIONS 
RECEIVER - 240 

SOLID STATE 

FULL KIT OR INDIVIDUAL PARTS ONLY 




MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS-YOU NAME IT-WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS - 
TRIACS — S.C.R'S. — l/C'S. SPEAKERS — MICROPHONES — COILS — IFTS. TRANSFOR. 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE — 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


Phene 63-3596 


(SALES) Phene 63-3596 

PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


E. D. & E 
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ON DEMONSTRATION AT THE SOLE AUSTRALIAN AGENTS 

RECORDED MUSIC SALON 

The only record playback system engineered for stereo cartridges that can track 

as low as 0.1 gram. 

THE NEW EMPIRE TROUBADOR 598 

A turntable system designed exclusively for the new low-tracking-force cart¬ 
ridges that won't wear out your records, this unbelievable record playback 
device exceeds every National Association of Broadcasters specification for 

professional playback equipment. 



1. This extraordinary Troubador system 
features the Empire 990 — world’s 
most perfect playback arm. Built to 
last with rugged precision foolproof 
adjustments. Arm friction measures 
a minute 1 milligram, A tone arm 
that applies no more drag than a 
feather held lightly against a record 
groove. 

2. Arm fully stereo balanced — front 
as well as rear of pivots. 

3. Sealed instrument ball-bearing races for horizontal as well as 
vertical motion. 

4. Stylus force dialled with calibrated clock main-springs — more 
accurate than any commercially available pressure gauge. 

5. Lowest fundamental resonance of any arm, an Inaudible 6Hz. makes 
it impossible to Induce acoustic feedback in the system even when 
you turn up the gain base. 

6. Empire’s exclusive Dyna Lift auto¬ 
matically lifts the arm off the record, 
at the end of the music. 

7. Micrometer calibrated anti-skating 
adjustment can be set exactly to 
match any operating force for 
conical or elliptical styii. Eliminates 
uneven record or stylus wear. 

8. Instant cartridge demount and Interchange. 

9. In-llne stylus-to-pivot axis. No warp, wow or cosine-error dis¬ 
tortion 

10. 5-wire circuit eliminates ground loops. 




11. World's finest turntable motor, 
hysteresis synchronous type, self- 
cooling, high torque with inside-out 
rotor: reaches full speed in less 
than 1/3 of a revolution and locks 
in on AC line frequency; mainta ns 
speed accuracy with zero error. 

Built-In strobe disc and pitch con¬ 
trol. 

12. Flexible belt drive precision ground 
tolerance. 

13. 12-Inch turntable platter and 4-inch balanced drive fly-wheel— 
most massive ever used in la home system. 

14. Mlcrophoned oilite bearing and lapped chrome steel shafts machined 
as individually matched pairs—no production-line tolerances. 

15. Lowest rumble of any turntable tested minus 90 DB (RRL). Wow 
and flutter an almost numerous .01%. 

16. Customised record mat holds records by outer rim. The playing 
grooves never touch the mat on any size record. 

17. Empire's exclusive pneumatic suspersion combines pistons and 
stretched springs. You can dance. Jump or rock without bouncing 
the stylus off the record. Tracks the world's finest cartridge as low 
as .1 gram. 

TECHNICAL SPECIFICATIONS 

Empire 598 Turntable , , 

3 speeds — 33 1 /3, 45, 78 r.p.m. Push-button power control built-in 
45 r.p.m. spindle. 

Overall dimensions (with base and dust cover): 17»2in W x iS^ln 
D x Bin H. 

Dimensions (without base and dust cover): Width 16ln, Depth IS’aln. 
Height above mounting surface 3Uin. Depth required below base plate 
S’ain. Swiss ground sold finish. 

TROUBADOR 598 PLAYBACK SYSTEM, made in U.S.A., 
for free colour brochure write to RECORDED MUSIC 
SALON, Sole Agents for Australia. 


The New Empire 1000 ZE — stereo calibration standard. 
The cartridge designed lor checking test records. 


Each 1000 ZB cartridge is in¬ 
dividually calibrated to have a flat 
frequency response within p us or 
minus DB from 20-200,000 Hz. 

There are no electrical or mechani¬ 
cal resonant peaks and total IM 
distortion at the standard 3.54 
cm/sec groove velocity does not 
exceed .05 p.c. at any frequency 
within the fu.'l soe:trum. Stereo separation is better than 45 dB at 
1 KC and remains at least 25 dB or better all the way out to 
20.000 Hz. Cverall frequen.y response 4-40,000 Hz. Output vo.tage 

5 m, T sr f&sn-E tracks effectively at stylus forces as low as .01 
gram and never subjects the disc, whether it is vinyl pressing or 
master lacquer, to any visable wear or groove deformation. 

The Empire 1000 ZE Stereo Calibration Standard, price in 
U.S.A. 599.95. Price in Australia: $100. 

The full range of Empire cartridges and stylil Is always In 
stock. They are as follows: Model 808, 808E, 888. 888E. 888TE. 
888VE, 999VE and 1000ZE. 

YOU CAN LMlfROVfc Y L 0UR c ENTIRE_RECOflO 1 PLAYJ a NG ^EQUIPMENT 



BY INSTALLING AN EMPIRE CARTRIDGE. 


888 SERIES TECHNICAL SPECIFICATIONS 

MODEL 888 888E 888SE 888TE 888VE 

Frequency 

Response 

12-25,000 Hz* 

10-30,000 Hz* 

8-32,000 Hz* 

8-32, 000 Hz* 

6-32, 000 Hz* 

Output 

Voltage 

6. 6 mv. 

per channel 

6.5 mv. 

per channel 

Omv. . 

per channel 

6.6 mv. 

per channel 

5.0 mv. 

per channel 

Channel 

Separation 

more than 

30 DB 

more than 

30 DB 

more than 

30 DB 

more tfian 

32 DB 

more than 

35 DB 

Compliance 

~20xT0-7> 

cm/dyne 

20 x 10-6 

cm/dyne 

25 x 10-6 

cm/ dyne 

30 x 10"4 

cm/dyne 

30 x 10-6 
cm/dyne 

Tracking 

Force 

3/4 to 4 

grams 

3/4 to 3 
grams 

1 to 3 
grams 

1/2 to 1 1/2 

grams 

1/2 to 1 1/2 



This speaker system 
distributes its lows 
through a complete 
circle, then spreads 
them across your 
room like a carpet 
of sound 


It puts the bottom cn the bottom, so you get deep, pure, total bass. 
We deliver it through a I5in high compliance woofer with an 181b 
ceramic magnet structure (the world's largest). This immense woofer 
magnet combines with those of the mid-ranee and tweeter drivers to 
produce over one million lines of force. Mere than enough ress 
why this magnificent 3-way speaker system can handle a full 1 
watts of receiver power per channel without overload or burnout. 

Our full presence mid frequency driver makes you feel you're listening 
to a live performance, while the ultra-sonic domed tweeter provides 
crystal clear response all the 
way to 20.000 Hz. Then . . . 

Empire's wide-angle acoustic lens 
diverges even the highest of these 
high frequencies through a full 
160 deg. arc. 

The enclosure is a hand-rubbed 
sonic column topped with import¬ 
ed marble. This totally stiff, rigid¬ 
ly damped cabinet produces no 
vibrations to colour the sound. 

Listen to it. Walk around it. Com¬ 
pare it to any speaker at any 
price for absolute fidelity and 
total transparency. Then see If vou 
can live with anything else. 

EMPIRE'S WORLD FAMOUS 
ROYAL GRENADIER MODEL 



Write for free catalogue. 

Wa attend with special care to Mail Orders and Wholesale Inquiries 


RECORDED MUSIC SALON 

C. PINCZIWSKI TRUE FIDELITY 


23 COLLINS STREET, 
MELBOURNE 3000. 
Telephone 63-62S7 
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VARIETY FAIR 


By HARRY TYRER, FORBES CAMERON, NEVILLE WILLIAMS 


Devotional Recordings 


JIMMIE MCDONALD SINGS (That 
The World May Hear). Stereo, 
Word WST-8474-LP (Available 
from Sacred Productions Aust 
181 Clarence St, Sydney and other 
capitals). 

Interest: Fine Gospel soloist . 
Performance: Outstanding. 

Quality: Completely clean. 

Stereo: Normal. 

Jimmie McDonald is a 33-year-old 
Negro, who has toured 42 countries, in¬ 
cluding the battlefields of Vietnam. He 
| is founder and president of the organi¬ 
sation “Young People Of America” and 
has frequently been guest soloist with 
the Billy Graham evangelistic team. 

He is rightly described as a baritone 
but he has a very wide-ranging voice, 
not only downwards but well up into 
the register associated with big-name 
tenors. 

Variously backed by piano, orchestra 
and a vocal group, he presents a pro¬ 
gram of well known Gospel songs: Tell 
Me The Story Of Jesus — This Is My 
Father’s World — He’s Got The Whole 
World In His Hands — When God Is 
Mear — I Must Tell Jesus — Who Is 
On The Lord’s Side? — Lord, I Want 
To Be A Christian — O Love That 
Will Not Let Me Go — Precious 
Memories — Unworthy. 

This is a very professional perform- 
mce but also a very sincere one; an 
ilbum that I can thoroughly re- 
:ommend. (W.N.W.) 

★ ★ ★ 

TIE WORLD OF SACRED HUSIC. 
Songs of Praise. Various choirs 
and artists. Stereo, Decca Series 
250 SPA-52. 

Interest: Sacred music program. 
Performance: Consistently excel¬ 
lent. 

Quality: Completely clean. 

Stereo: Normal. 

Whether or not this album is in- 
snded as a sampler I have no way of 
nowing, but the point is not really im- 
ortant. What is important is that the 
lbum contains an excellent selection 
f items from the Decca repertoire of 
icred music. It is mainly choral with 
ipe organ support, but there is one 
rgan-chime duet, a solo by Heather 
ewis and two excellent solos by Stuart 
arrows. 

Praise My Soul (Paisley Abbey 
hoir) — The Holy City (Stuart Bur- 
>ws) — Jesu, Lover Of My Soul 
dorriston Orpheus Male Choir) 

[ear My Prayer, Wings Of A Dove 
leather Lewis) — O God, Our Help 
>t. Mark’s Church Choir) — Onward 


Christian Soldiers (James Blades, 
Charles Smart) — Hallelujah Chorus 
(Kingsway Orchestra, Singers) — Ave 
Maria (Stuart Burrows) — All People 
That On Earth (Kingsway Orchestra, 
Singers) — The Lord’s My .Shepherd 
(Llandaff Cathedral Choir) — Abide 
With Me — Jerusalem {Paisley Abbey 
Choir). 

If you have any place at all in your 
collection for sacred music, go for this 
one. It’s top value at $2.50. (W.N.W.) 

★ ★ ★ 

GO TELL IT ON THE MOUNTAIN. 

The Daughters of the Cross. 

Chapter One (EJVf.I.) Stereo CHS 

802. 

Interest: Folk devotionals. 

Performance: Exemplary. 

Quality: Excellent. 

Stereo; Normal. 

The music in this selection is cate¬ 
gorised as “religious folk music” and 
includes Chirstmas carols and Easter 
songs, as well as those which relate to 
no particular part of the Christian cal¬ 
endar. They are so beautifully sung by 
the Daughters of the Cross that they 
will be a delight to listen to at any time 
of the year, and at Christmas time they 
will be particularly pleasant to play. 
No information is giv^n about the 
order to which the sisters belong, but 
their version of the Lord’s Prayer in¬ 
dicates that they belong to an Angli¬ 
can community. Apart from this, 
there is nothing sectarian about the 
music, and the songs should appeal to 


any member of the Christian faith. 
The performance is permeated by a 
simple, natural happiness, completely 
devoid of sophistication or com¬ 
mercialism 

The selection: Go Tell It on the 
Mountain — Judas and Mary — The 
Little Drummer Boy — Come Love 
Carolling — The Lord’s Prayer — Go 
Tell Everyone — Gentle Christ — We 
Shall Overcome — Mary’s Boy Child 

— To Everything There Is a Seas cm. 
Quite apart from the delightful singing, 
the disc deserves favourable mention 
for the fine arrangements, which are 
far better than most of the unimagina¬ 
tive arrangements often found in devo¬ 
tional discs. There are many pleasing 
touches, such as the way the voices 
scar to a higher pitch at “Then He 
Smiled At Me” in the “Drummer Boy” 
song. A really delightful disc, which 
cannot fail to please. (H.A.T.) 

★ ★ ★ 

THE CHRISTIAN FOLK. Stereo, 

Columbia SCXO-7910. 

Interest: Lpcal Gospel folk group. 

Performance: They have come a 
long way. 

Quality: Good, clean sound. 

Stereo: Normal. 

The “Christian Folk” are four lasses 
who, in 1968, won the Gospel Sound 
Spectacular conducted by the Christian 
Broadcasting Association. Their names: 
Chris Franks, Chris Biddle, Chris 
Inman and Julie Jagoe. Their win on 
that occasion has led to this album. 

Backed by a companion instrumental 
group, they present thirteen numbers 
in modern folk style. As the CBA 
announcer remarks in the jacket notes, 
the girls have come a long way since 
1968 and, while the odd phrase in 
slower tempo passages could do with a 
little polishing, the group is to be com¬ 
mended on a fine effort. 

The titles: Let Us Break Bread — 
You Can Tell The World — When I 
Survey — Songs Of The Snow — 
Come And Go With Me — He Is 
Everything To Me — Psalm 19 — 
God Be in My Head — Lonely Voices 

— Children Go — Green Hill — Lord, 
When I Pray — There’s A Meetin’ 
Here Tonight. 

Fairly obviously, the album will have 
it greatest appeal to those in a similar 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 

Aeos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. W 

GP91-1 MONO CRYSTAL Stereo Compatible .. $5.95 J a. 

GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible. $5.95 

GP92 MONO CERAMIC Stereo Compatible .. $6.55 

GP93 STEREO CRYSTAL .. $7.55 

GP94-1 STEREO CERAMIC.$7.95 ^ wj* 

F0R TRAHSISTW 58.95 *&» « - extra cost. 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 



Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord, 
Sydney. N.SW. Phone 73 1227 
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STEREO 
STARTS HERE! 


it you're Decoming serious about listening 
to stereo equipment, here’s a cartridge 
to get you started on the right track — 
the ADC 220XE. Like its more expensive 
brothers, it is carefully crafted by hand 
with our exclusive induced magnet 
design. It tracks accurately and yields 
faithful sound reproduction with 
virtually any changer or tonearm. As you 
can see, the 220Xt is really a great first 
cartridge. And even its low price of $21.95 
will be music to your ears. 

Of course, when you're ready to move up 
to more sophisticated stereo equipment, 
you can choose from ADC's complete 
line of superior cartridges. Isn’t it nice to 
know we won't desert you on the way up? 



i 


AUDIO 

DYNAMICS 

CORPORATION 


PICKHf DISIRICT ROAD. 

NEW MllEORD, CONNECTICUT 06/76 


AUDIO FOR 
AUDIOPHILES 

Exclusive Australian Agents, 

J. H. REPRODUCERS CO., 

293 Huntingdale Road, Chadstone. Vic., 
3148. Telephone: 277 3066. 


age group to the young folk who pro¬ 
duced it but plenty of older folk will 
like the bright sound. Playing time is 
about 33 minutes. (W.N-W.) 

★ ★ ★ 

ONE HUNDRED, SEVENTY SIX 
KEYS. Thom Hardwick, Nathalie 
Haag. Stereo, Word, WST-8431- 
LP. (From Sacred Productions 
Aust., 181 Clarence St, Sydney, 
and other capitals). 

Interest: Duo piano/piano organ. 
Performance: Gifted musicians. 
Quality: Normal. 

Stereo: Separation emphasised. 

Thom Hardwick and Nathalie Haag 
have worked together for many yean 
in and around Minneapolis and appear 
on television each week. They seem 
equally at ease, whether using twin 
Steinways, or combining piano with a 
theatre-style electronic organ. Their 


talents are the more obvious, however, 
as duo-pianists. 

The numbers they play are all very 
well known but are embellished with 
classical touches, any amount of impro¬ 
visation and, here and there, a spot of 
humour. Distinct from some such 
presentations, however, the melody is 
not lost sight of. Very obviously, their 
understanding is complete and every 
note and phrase is there by design, not 
by accident. 

He’s Everything To Me — Lead Me 
Lest I Stray, He Leadeth Me — The 
Lily Of The Valley — The Solid Rock 
— I gave My Lire For Thee — All 
God’s Children Got Shoes, One Of 
These Days — Schon Rosmarin — 
Day By Day — Children’s Medley —- 
Now I Belong To Jesus. 

Thirty-two minutes of pleasant 
sacred music and one well worth study 
by young artists aspiring to feature as 
duo-instrumentalists. (W.N.W.). 


Instrumental, Vocal and Humour 


THE WORLD OF BALLET. Various 
orchestras. Stereo, Decca Series 
250 SPA-55. 

Interest: Ballet excerpts. 
Performance: Well - known 

orchestras, conductors. 

Quality: Clean. 

Stereo: Normal. 

Those with predominantly classical 
tastes and a library of predominantly 
classical records will be certain to have 
the music represented here in less frag¬ 
mented form. However, the album will 
represent good value to those who pre¬ 
fer their classics in the form of tuneful 
snippets. All the music here is certainly 
tuneful and, for the most part, familiar. 
The excerpts come from: The Nut¬ 
cracker, Swan Lake and The Sleep¬ 
ing Beauty, all by Tchaikovsky; Cop- 
pelia (Delibes) — Les Patineurs 
(Meyerbeer) — La Fille Ma Gardee 
(Herold) — Les Sylphides (Chopin) 

— Romeo And Juliet (Prokofiev) — 
El Amor Brujo (de Falla). 

The orchestras represented include 
L’Orchestre de la Suisse Romande, The 
Israel Philharmonic, Covent Garden, 
Paris Conservatoire, and The New 
Philhiarmonia. 

The quality is good and, with a total 
playing time of about 60 minutes, the 
album would be good value for anyone 
who does not already have a similar 
program to hand. (W.N.W.) 

★ ★ ★ 

DANCES AND ROMANCES (Beetho. 
ven). Willi Boskowsky and the 
Vienna Mozart Ensemble. Decca 
(EMI) stereo SXLA 6436. 
Interest: Beethoven miniatures. 
Performance: Perfection. 

Quality: Superb sound. 

Stereo: Normal. 

In his continuing series of Viennese 
light music, Willi Boskowsky presents 
here the lighter side of Beethoven. 
There are three sets of dances: Twelve 
Contretanze, WoO 14 — Nos 2, 3 and 
8 from Twelve German Dances, WoO 8 

— Eleven Vienna Dances, WoO 17. 
The disc is completed by the two Ro¬ 
mances for Violin and Orchestra, in F 
major. Op. 50; and in G major, 
Op.40, This is entirely delightful, me¬ 
lodic music in a completely relaxed 
style. As you listen you will notice that 


some of the themes sound decidely 
familiar, which is not surprising — 
some have been used in Beethoven’s 
larger scale works. Despite their com¬ 
paratively slender nature, the dances 
are miniature masterpieces, exhibiting 
considerable subtlety and calling for 
skilful execution. I can imagine no 
more suitable interpreters than Willi 
Boskowsky and the Vienna Mozart En¬ 
semble. They play exquisitely through¬ 
out, and particularly so in the two Ro¬ 
mances, where the solo part is presum¬ 
ably played by Boskowsky himself. The 
sound quality is superb. (H.A.T.) 

★ ★ ★ 

PERCY GRAINGER. The Light 
Music Society Orchestra, con¬ 
ducted by Sir Vivian Dunn. 
Studio 2 Stereo (EMI) TWO 
295. 

Interest: Australia’s own composer. 
Performance: Fine. 

Quality: Excellent. 

Stereo: Good spread. 

The strange neglect in Australia of 
the music of Percy Grainger is all the 
more puzzling when one considers that 
he is so far the only Australian com¬ 
poser to have made an international 
reputation. Fortunately the British 
find his music enjoyable (perhaps be¬ 
cause despite his birth Grainger’s 
music is English in character) 
and so his better known items 
are recorded spasmodically. This 
disc represents something of a land¬ 
mark, as it has the whole of side 1 de¬ 
voted to a selection of Grainger’s 
smaller pieces: Country Gardens — 
Molly on the Shore — Londonderry 
Air — Handel in the Strand — Mock 
Morris — Shepherd’s Hey. The English 
character of Grainger’s music stems 
from his habit of touring the country¬ 
side collecting folk tunes, which he sub¬ 
sequently arranged. However, some of 
the items here are original com¬ 
positions. despite their apparent folk 
roots. I found the performance of these 
(to me) familiar items by the Lijrfit 
Music Society Orchestra an enchanting 
experience. I had expected the orches¬ 
tra to be and sound like amateurs, but 
this is not the case. They play with all 
the polish and verve of the profes¬ 
sional, and such I take them to be. 
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Side two has four items of, English 
ht music: Children’s Overture, by 
>ger Quilter, which is an arrangement 
popular nursery tunes; the waltz 
>m Geoffrey Toye’s well known bal- 
: music The Haunted Ballroom; the 
)usk” movement from Armstrong 
ibb’s suite Fancy Dress; and the very 
ipular Shepherd Fennel’s Dance, by 
ilfour Gardiner. A very pleasing pro- 
am, expertly played and very well 
corded in E.M.I.’s high quality Studio 
Stereo process. (H.A.T.) 

★ ★ ★ 

OURA LYMPANY. The Grieg and 
Schumann Piano Concertos. Music 
for Pleasure mono MFP-A 9037, 

Interest: Budget priced classics. 
Performance: Satisfactory. 

Quality: Good sound, excellent 
surface. 

Despite her popularity as a recording 
tist about 10 years ago, when she 
is being recorded regularly by EMI, 
was never very keen on Moura 
raipany’s cool, somewhat unc om¬ 
itted approach to music. Still, this 
>es not prevent me recognising the 
markable value Music For Pleasure 
e offering in this recording of two 
eat romantic piano concertos on a 
igle $1.99 disc. In any case, these 
tra-romantic works, with their pas- 
ges of unrestrained passion, seem 
isitivelv to benefit from Lympany’s 
strained treatment. While these would 
it be my preferred versions of the 
o works, those seeking to build up a 
dget-priced collection should find this 
}c perfectly satisfactory. Presumably 
* performance dates from the late 
50s, but the sound quality is remark* 
ly good, and the silent surface of the 
jssing could well be an example to 
me companies selling discs at nearly 
*ee times the price. 

Due thing I should point out — the 
no has been recorded very close 
, so that the orchestra is virtually 
>wned out in some passages. (H.A.T.) 

★ * ★ 

IE COMPLETE WALTZES (Cho¬ 
pin) Augustin Anievas, piano 
HMV (EMI) stereo HQS 1208. 

Interest: Classic miniatures. 
Performance: Disappointing. 
Quality: Very good. 

Stereo: Not significant. 

*erhaps I was expecting too much 
m this performance, having heard 
Anievas’ excellent interpretation of 
Chopin Etudes, but I was sorely 
appointed. The main thing I objected 
was his tendency to vary the tempo 
h short periods of rushing through a 
cade of notes, then slowing down 
in. This is a sure way to destroy the 
ic pulse of the music, and is dis¬ 
cus in the Chopin Waltzes. These 
ipo changes occur so frequently that 
egan to wonder whether he had fall- 
into the error of substituting them 
rubato, but surely every student in 
first term at the conservatory is 
ght that when rubato is practised, 
pulse must be maintained. Mr Ani- 
s is a fine pianist, who I am sure 
give us a satisfactory version of 
waltzes in time, but I suggest it is 
s to let this one go. 

Tiere is certainly nothing to com- 
n about in the quantity. EMI give 



Sole Australian Representatives: 

ASTRONICS AUSTRALASIA PTY. LTD. 
(ALL STATES) 


AVAILABLE FROM ALL GOOD RADIO TRADE HOUSES. 


The LEADER LSG-11 is a general purpose signal generator having 
features which make it most useful in testing, checking and experi¬ 
menting with radio and audio frequency circuits. Calibration 
accuracy is — 1% below 30Mc. This feature permits easy alignment 
and checking of tuned circuits, IF amplifiers, etc. 

Wide frequency range: 120Kc to 390Mc. Stable Colpitts oscillator 
with buffer stage. Two audio modulation frequencies. Provision 
for quartz crystal. Clear scales for frequency calibration. Comp¬ 
act and rugged construction. Attractive heavy steel cabinet. 


Specifications: 

Frequency range: 
Calibrated Harmonics: 
R.Fu Output: 

Modulation Frequencies: 

Crystal Oscillator: 

Tube Complement: 
Accessory: 

Power Supply: 

Size and Weight: 


120Kc - 130Mc on fundamentals 
120 - 390Mc 

0 - 100,000 tcV, adjustable 
(120Kc - 38Mc) 

400 and 1,000cps, A,F. Output 
adjustable 
1 Me to 15 Me 
1-12BH7 1-6AR5 

1-75 ohm Cable 

AC 50/60 cps: 100V, 115V or 230V 
as specified : 13VA approx. 

27.5 x 19 x 11.5 cm ; 2-75 kg 
(10%" x 7tt" x 4Yz") (6.1 lbs.) 


LSG-11 is still the most 
efficient, budget- priced 

signal generator.that’s 

why it’s the most popular! 
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(playing time 60 minutes) 




asset /three 


professional quality low noise 
tensilized polyester tape. 

asset/two 

designed and built for optimum 
performance in modern cassette 
recorders. 


Flanged idler rollers ensure perfect 
tape tracking. 

asset /four 

Mu metal shield gives extra 5dB of 
quality sound. 

asset /five 

Polyester liners reduce friction, 
gives trouble free operation, 
longer life. 


Look for these distinctive packs when 
you next buy tape — and ask for 
Plessey professional quality 
recording cassettes — in 30, 60, 90 
or 120 minutes playing time. 


Beryllium copper and felt 
pressure pad. 


sonically welded high precision base 
and cover of Dow Styrene No. 456 
— gives exceptional strength. 

asset /eig ht 

backed by professional experience. 
Plessey has for many years built 
professional recording equipment for 
professional users all over the world. 


Plessey Rola Pty Limited 

The Boulevard Richmond Victoria 3121 


Telephone 42 3921 Telex 30383 


NSW PO Box 2 Viilnwood 2163 
Telephone 72 0133 
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READERS DIGEST—BOSTON POPS 


POPS FESTIVAL. The Boston Pops 
Orchestra, conducted by Arthur Fied¬ 
ler, with various soloists. Reader’s Di¬ 
gest/ Dynagroove, stereo, 10 record 
set 

For the person wanting a basic collec¬ 
tion of popular and light classical music, 
this set from Reader’s Digest, featuring the 
100-man Boston Pops Orchestra has much 
to recommend it. The music has been 
chosen to have the widest possible appeal, 
from the Beatles to Bach, taking in on the 
way a large number of evergreens, Latin 
American numbers, tunes from the “big 
band ’* era, country and western, music of 
the cinema, marches, modem day numbers 
from the light music category, light clas¬ 
sics, and popular “real” classics. All this is 
played in the exuberant style which has 
made the Boston Pops such a popular in¬ 
stitution in the USA, and with all the pro¬ 
fessional polish one could wish, expertly 
arranged by conductor Arthur Fiedler, 
and recorded in RCA’s high quality 
Dynagroove system. 

The packaging is exemplary. The robust 
outer case in white leather-grained with 
gold printing, looks very handsome. The 
slide-out inner case holding the 10 discs 
has a drop flap containing a full listing of 
the tracks, record by record, to aid selec¬ 
tion. 

There are well over 100 tracks in the 
selection and, for obvious reasons, I do 
not propose to list them. In any case, 
literature with a complete listing can be 
had on application to Readers Digest 
Association. However, here is a brief 
synopsis of the contents. Record 1, Side 1 
is entitled “Pops Today,” and contains 
six currently popular tunes, such as Lara’s 
Theme, Georgy Girl, etc. Side 2, “Pops 
Goes Latin,” is Herb Alpert type music, 
but on a big scale. Record 2, Side 1, is 
“Glen Miller Hits,” and has six numbers 
made popular by one of the most famous 
of the big swing bands. Good fun, but 
don’t expect it to sound too much like 
the original. Side 2, “Pops with Chet 
Atkins,” has the talented C and W guitar¬ 
ist joining with the orchestra in a pro¬ 
gram of current favourites. 

Record 3, Side 1, has “The Beatles’ 
Hits,” including Yellow Submarine, Mich- 

tiiiiHMiiiiiihiiitiiiiiittiiiiiiimiiiHUHiHiimiimutmiiuiiiiiiiiiiimiiiiitiiiiiiiiiii! 

us not only the normal 14 one usually 
finds on an LP, but also the five post¬ 
humously published waltzes — and all 
for $3.95. The recording is of excellent 
quality. (H.A.T.) 

* * * 

CZIFFRA AT OLYMPIA. Gyorgy 
Cziffra, piano. HMV Stereo OASD 
7555 . 

Interest: Smaller piano classics. 
Performance: Brilliant style. 
Quality. Very good. 

Stereo: Not significant. 

Tastes differ widely in musical per¬ 
formance, and one could argue the par¬ 
ticular merits of different artists with 
very little chance of persuading some¬ 
body of opposite views. Georgy 
Cziffra’s playing will appeal to those 
who like a brilliant technique, rather 
than to those, like me, who prefer not 
to be made aware of the mechanics of 
music making. In view of Cziffra’s style, 
it is a little surprising to find him 
presenting a program of popular 
smaller items, rather than the large 
scale works which provide scope for his 
technique. 

Included here are: Rigaudon from 
“Dardanus” (Rameau) — Gavotte en 
Rondo from “Ballet of the Kings” 


elle, Eleanor Rigby. Side 2, “Million Dol¬ 
lar Movies” is one of three sides devoted 
to film music, the others being the two 
sides of Record 10. Record 4, Side 1 is a 
selection of six marches, appropriately en¬ 
titled “Pops Marches.” Side 2 is the first 
of several for those with a taste for clas¬ 
sics. Entitled “Pops Serenade.” it includes 
three items entitled “Serenade 4 * — those of 
Schubert, Toselli and Drigo — in its six 
tracks. Record 5, Side 1, has six traditional 
and modem cowboy songs, and is entitled 
“Pops Out West.” The turnover has a 
medley of tunes from “The Sound of 
Music” followed by “Slaughter on Tenth 
Avenue.” 

More music for classics lovers is to be 
found on side 1 of Record 6. Entitled 
“Piano Favourites,” it has movements 
from five popular piano concertos. Side 2, 
“Intermezzo” is mainly light classics (the 
theme music from the film “Laura” seems 
a little out of place in this selection). Love 
ballads are offered on Side 1 of Record 7, 
under the title “Sweet and Lovely. Side 2 
continues in the same mood, but is slanted 
to light classics. There is a return to the 
country and western theme in Record 8, 
Side 1, entitled “Pops Goes Country,” but 
Side 2, “Waltz Time,” is in complete con¬ 
trast with waltzes by Tchaikovsky and 
Josef Strauss. “Pops with A1 Hirt” is the 
title of Side 1 of Record 9, and this has 
the well-known trumpet player in a pro¬ 
gram of modem light music. Side 2 of this 
disc should really be included in film 
music, but the three items have acquired a 
semi-classic status as “Piano Concerto- 
ettes” — Warsaw Concerto, Cornish 
Rhapsody, and Dream of Olwen. 

The standard of performance of the 
orchestra and the varius soloists who join 
them in some sections leaves little to be 
desired, and should satisfy all but the most 
musically fastidious. (The two solo pianists 
are not quite in the top rank.) Technically, 
however, the set does come in for some 
criticism. Record 1 in the review set was 
slightly warped, and there were minor 
areas where a certain amount of surface 
noise was in evidence. This may be a slight 
roughness which will wear off with re¬ 
peated playings, or it may be confined to 
a few sets, of which the one supplied to 
me is one. (H.A.T.) 

iimiimmi. i mm i minimum immim mu in ii hi nun miiiiiiuiuiiiHiiiiimi mil 

(Lully) — Sonata in D Major, “The 
Hunt” (D. Scarlatti) — Rondo, “The 
Harvesters” (Couperin) — Rondo Fa- 
vori (Hummel) — Rondo alia Turca, 
from Sonata in A Major (Mozart) — 
Sonata in C Major (D. Scarlatti) — 
Etude in A Flat (Chopin) — Im¬ 
promptu in A Flat (Chopin) — Polo¬ 
naise in A, “Military” (Chopin) — 
Rondo Capriccioso (Mendelssohn) — 
La Campanella (Liszt) — Dance of the 
Gnomes (Liszt). 

The observant reader will have 
noticed that the items are in roughly 
chronological order, so perhaps there is 
some aspects of this recital which are 
not mentioned in the sleeve notes — 
possibly it was originally accompanied 
by a lecture dealing with the develop¬ 
ment of piano music. (H.A.T.) 

★ ★ ★ 

DVORAK’S GREATEST HITS. Vari¬ 
ous orchestras. CBS stereo SBR 
235377 . 

Interest: Classical excerpts. 
Performance: Excellent through¬ 
out 

Quality: Very good. 

Stereo: Good spread. 

Here is another excellent disc in the 
CBS series of “Greatest Hits” classics, 


This I, TEAC month at the 
Convoy Technocentre 
449 Kent St, Sydney 
see and hear the complete range 
of TEAC range of tape recor¬ 
ders, tape decks, amplifiers, 
speakers, turntables and acces¬ 
sories and with special displays 
and demonstrations in our show¬ 
room. 




iW'&reo *V22 

Recorder Is a portable 
tape recorder featuring 

a unique automatic re¬ 
verse system and an 
amazing symmetrical 
control system Superior performance In 
either tape direction Is available at the 
touch of a feather-light push-button. Three 
motors and four premium heads guarantee 
the ultimate in stereo performance. $539.00 

SYMMETRICAL CON¬ 
TROL-—With symmetri¬ 
cally placed pushbuttons, 
operation can be done 
with equal ease In both 
tape directions. Just 
touch them lightly to 
activate any desired tape run. And more 
activate any desired tape run. And mere 
as effective triple-motored drive system, 
four TEAC Techno-built precision heads and 
automatic reverse system for long play. 

TRIFLE- MOTORED 
DRIVE SYSTEM—TEAC 
A-1200 Is driven bv 
three Independent motors 
for capstan and each reel 
turntable, assuring pro¬ 
longed life of tape trans¬ 
port mecnanism, the lease wow and flutter, 
constant and stable tape run and the easiest 
possible operation. Then, three TEAC 
Techno-built precision heads, Instant off- 
the-tape monitoring sound-on-sound, stereo 

S cho and more are added with a choice of 
•track or 2-track. S399.00. 

BI-DIRECTIONAL — Con¬ 
tinuous playback in both 
tape directions by auto¬ 
matic reverse. No more 
need for interchanging 

reels and Interrupting 

your fun. And more 

unique features such as effective Hysteresis 
motor drive, symmetrically controlled opera¬ 
tion. three TEAC Techno-built precision 
heads and Dual VU meter. $299.00. 

BI-DIRECTIONAL — Con- 
tnluous recording and play¬ 
back In both tape directions 
by automatic reverse. No 
more need for Interchang¬ 
ing reels an dlnterruptlng 
your fun. And more unique 
features such as effective Hysteresis motor 
drive, symmetrically controlled operation, 
four TEAC Techno-Built prevision heads and 
built-in hl-fidellty amplifiers and speaker 
systems. $399.00. 








WfLT RnSR 
STEREO BY THE 


..PE 

WORLD’S ^LEAD¬ 
ING MANUFAC¬ 
TURER OF TAPE 
.. — A RECORDERS FEA¬ 
TURES: 100 watts R.M.S. Output 7 separ¬ 

ate Inputs Thermo breaker protective cir¬ 
cuitry. S3S9.00. 

The TEAC Model 

A-7010 Stereo Tape 

Deck achieves tape- 

deck excellance with¬ 

out comprise. 
Incomparable perform¬ 
ance for even the most 
selective listener can now be yours. 
FEATURES: 4-track Stereo rec. replay, rev. 

replay. 3*4 I.P.S. and 7 1 * I.P.S. also avail¬ 

able in 2-track stereo. /’a I.P.S. and 14 
IP.S. with full remote control. $970.00. 



Other TEAC accessories avail¬ 
able include I0£" reels, head¬ 
phones, plexi glass covers, head 
de magnetorisers, remote con¬ 
trols, etc. 


Fuji service and spare parts faci¬ 
lities for TEAC products. 
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ROTARY 

SWITCHES 


manufactured in Australia 
offer exciting design possibilities 


SUBMINIATURE TYPE A' SWITCHES 

A versatile series for use where space is at a pre¬ 
mium, yet rugged, dependable operation is required. 
Stator has a maximum diameter of 1"; diameter 
measured over terminals is 1 V32". 

GENERAL INFORMATION 

Index Mechanism — dual ball-type units index in a 
hill-and-valley type plate: pressure supplied by a 
full-circle stainless steel flat spring. Insulation — 
glass silicone. Rotors are moulded KEL-F. Tempera¬ 
ture Range — from -25°C to 4-85°C. 

MINIATURE TYPE T & FE' SWITCHES 

A switch series that mounts within a 1V 14 " circle. 
Designed basically as 12-point switches, Series ‘F’ 
units can be adapted for throws of 30° or 60°. 

GENERAL INFORMATION 

Index Mechanism — single ball held in an extruded 
hole indexes against a disc containing formed de¬ 
pressions. Pressure is supplied by a flat spring and 
can be varied over a wide range of pressures. Insu¬ 
lation-phenolic insulation switches are designated 
as Type ‘F’; those with fibre glass insulation, Type 
‘FE’. KEL-F rotors are standard with Type ‘FE’. Tem¬ 
perature Range — from -25°C to +85°C. 


STANDARD TYPE ‘H’ & ‘HC’ SWITCHES 

A series of rugged switches available in a range of 
contacts, insulations, finishes and options. This 
switch series mounts in a 1 7 /e" circle. Series ‘H’ 
versions employ economical single-eyelet mounting 
of contacts to switch wafers; optional ‘HC’ types 
feature ceramic insulation. 

GENERAL INFORMATION 

Index Mechanism — in Types ‘H’ and ‘HC’ a dual 
ball with flat-pressure spring and hill-and-valley 
index is used. Insulation — Type ‘H’ uses phenolic 
insulation; ceramic insulation is used in Type ‘HC’. 
Temperature Range — from -25°C to +85 P C. 


Maximum Switching per Section 

Poles 

30° Throw (Positions) 

1 

2 to 12 

2 

2 to 6 

3 

2 to 5 

4 

2 to 3 

5 

2 

6 

2 



TYPE ‘A’ 


Maximum Switching per Section 

Poles 

30° Throw 

60° Throw 

(Positions) 

(Positions) 

1 

2 to 12 

2 to 6 

2 

2 to 6 

2 to 6 

3 

2 to 4 

2 to 3 

4 

2 to 3 


5 

Off-On 

Off-On 

6 

Off-On 

Off-On 



TYPE ‘FE' 



Maximum Switching per Section 


Poles 

30° Throw 
(Positions) 

60° Throw 
(Positions) 

1 

2 to 12 

2 to 6 

2 

2 to 6 

2 to 6 

3 

2 to 4 

2 to 3 

4 

2 to 3 

Off-On 

5 

Off-On 


6 

Off-On 



TYPE ‘HC 


For further information contact: 



47 YORK STREET SYDNEY 

2 0233 EXT 284 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 


ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY 

51 0111 31 0341 34 3836 2 1804 67 9161 28 6400 533 1277 & 29 7031 
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and with such a melody-conscious com¬ 
poser as Dvorak they could hardly go 
wrong, whatever they Chose. As it is, I 
think the selection in this case has been 
very well chosen, comprising as it does 
the Slavonic Dances No. 1 in C major 
and No. 8 in G minor, and the Scherzo 
movement from Symphony No. 7 in D 
minor, played by the fine Cleveland 
Orchestra under George Szell; the well- 
known Humoresque, and the Largo 
from the “New World” Symphony, 
played by the Philadelphia Orchestra 
under Ormandy; “Songs My Mother 
Taught Me,” and Waltz from “Serenade 
for Strings,” ably presented by the 
Andre Kostelanetz Orchestra; and the 
“Carnival” Overture, with the New 
York Philharmonic Orchestra and 
Leonard Bernstein. All delightful 
music, and presented by world-class 
orchestras. For those seeking an in¬ 
troduction to the music of Dvorak, this 
disc can be warmly recommended. 
(H.A.T.) 

★ ★ ★ 

LATIN STEREO SPECTACULAR* 
Orchestra Populare de lag Ameri¬ 
cas. Music for Pleasure stereo. 
MFP-A8152. 

Interest: Bossa Nova. 

Performance: Competent. 

Quality: Very gooa. 

Stereo: Normal. 

Despite the title, there is nothing 
spectacular about this disc. It is a 
straightforward rendering of Latin 
American standards in bossa nova style, 
and as such is an excellent disc for 
dancing. For straight out listening, the 
unvarying tempo and Style might tend 
to become monotonous. There is a 
good selection of tunes: Te Quiero Di- 


jiste — Laura — Las Mananitas 
Noche de Ronda — Mi Espana - 
Maria Elena — Temptation — Ca- 
riaoca — Cubanacan — Rumba 
Criolla — Prana Pan Pan — Siboney. 
If bossa nova appeals to you, this disc 
i9 a good buy at $1.99. The band plays 
very competently and the quality of the 
recording is of good standard. (H.A.T.) 
★ ★ ★ 

THE ENJOYMENT OF OPERA, Vol¬ 
ume 2. Various artists and orches¬ 
tras. His Masters Voice (EMI) 
stereo SOELP 9589. 

Interest: Second opera sampler. 
Performance: Top ranking artists. 
Quality: Excellent. 

Stereo 1 Generally normal. 

Volume 1 of this pair was reviewed 
in the May, 1970 issue, where I pointed 
out that they have been prepared! to 
provide sound illustrations for the book 
‘The Enjoyment of Opera” by Alan 
Blythe, published by Oxford University 
Press. Most of the excerpts are speci¬ 
fically referred to in the book. The 
second selection has two sections, 
under the headings ‘The ‘Key* Figures” 

— by which is meant the main opera 
composers, with excerpts arranged in 
chronological sequence; and “Opera 
Since Strauss and Puccini,” which in¬ 
troduces the listener to the work of 
twentieth century composers. The 
following are represented in the first 
section: L’Incoronazione di Poppea 
(Monteverdi) — Giulio Cesare (Handel) 

— Orfeo ed Euridice (Gluck) — Don 
Giovanni (Mozart) — La Cenerantola 
(Rossini) — II Pirata (Bellini) — 
Simon Boccanegra (Verdi) — Die Walk- 
ure (Wagner) — Die Meistersinger 
(Wagner) — Carmen (Bizet) — Der 


Theatre Moog and 
Country Moog 


ELECTRIC HAIR. Music from “Hair” 
played on the Moog synthesiser. 
Production, including musical 
arrangements and electronic reali¬ 
sations and conducting, by Robert 
Byrne. Evolution (Festival) stereo 
SFL-933806. 

Interest: Minimal. 

Performance: Uninspired. 

Quality: Excellent sound. 

Stereo: Three channel. 

This could have been a good record, 
but it misses the mark. The music from 
“Hair” is excellent material for Moog 
synthesiser treatment, but whoever 
operated the machine in this recording 
does not have the skill to put together 
a fully integrated performance. Instead, 
he resorts to the weak sort of arrange¬ 
ment which others have used who are 
similarly situated — the melody is 
picked out with a strictly limited set of 
sounds, a few weird noises are thrown 
in, and the background is filled in with 
percussion. A small amount of ele¬ 
mentary counterpoint is attempted, but 
the effect of this is too weak to be 
taken seriously. The results may appeal 
to the undiscerning who cannot dis¬ 
tinguish between genuine musicianship 
and routine work, but not to anybody 
who can appreciate the patient skill 
which goes into the making of the suc¬ 
cessful ‘Switched on Bach” (CBS) and 
“Country Moog” (Festival). (H.A.T.) 


uiiiiiimiHfliuitiHtiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiuiiiiiiiiiiiiitiiiiimiiii 

NASHVILLE GOLD. Switched on 
Moog, featuring Gil Trythall. 
Athena (Festival) stereo SFL* 
933808. 

Interest: More country Moog. 
Performance: Skilfully done. 
Quality: Excellent. 

Stereo: Well spread. 

This follow up to the very successful 
“Country Moog” which I reviewed 
recently, has most of the good features 
of the original Gil Trythall disc. The 
main difference between the two is that 
“Country Moog” was mainly concerned 
with ballad type material, whereas this 
one is rather more wide ranging. As 
the sleeve note says: “it covers the 
spectrum of ballad and rhythm, soft 
beat and hard.” Inevitably this means 
that some sections of it will appeal to 
one set of tastes, other sections to the 
opposite tastes. As far as the produc¬ 
tion and execution are concerned, it is 
the equal of the previous disc, and Gil 
Trythall has again put in some ex¬ 
cellent work in his arranging and per¬ 
forming. 

His choice of material here is: Polk 
Salad Annie — Ode to Billy Joe — 
Honey — Kansas City — Mockin’ Bird 
Hill — Wichita Linesman — Martha 
White Theme — I Can’t Stop Loving 
You — King of the Road — Ten¬ 
nessee Waltz — Nashville Moog. The 
last named track is a novelty item, with 
spoken section, about how the speaker 
“took his instrument along to the 
‘Grand Ole Opry*.” Those familiar with 
C and W will need no explanation of 
the other titles. (H.A.T.) 


PUBLIC 

NOTICE 

“There is no such thing os a ‘Dis¬ 
count Price' on Tope Recorders or 
High-Fidelity Equipment. All prices, 
give or take a $, ore much the 
some/' 

It’s the SERVICE that differs. I think 
you are entitled to get more for your 
money than just the equipment you 
buy. You must have the SERVICE that 
matters so much to your final happiness 
with your purchase. Nowhere else in 
the world (says Peter Clark, back after 
some months overseas) do you get 
bonus services like these of mine: 



12 months* guarantee (elsewhere 3 
months). Free membership of Music 
Tape Club. Free home Hi-fi quotes 
and installation. Choice of easy, Ex¬ 
tended-Pay plans. Sincere and ex¬ 
perienced advice: Service technicians 
in our own workshops. 

I have Tape Recorders from $29 to 
$750, and Hi-Fidelity outfits from 
$69 right up to $1,500. My range 
is unrivalled for world-famous 
amplifiers, turntables, speakers, 
tapes, mikes, car and boat players . 
My personal advice is at your ser¬ 
vice, in your home , if desired . 


TtlaoueticSmnul 

7 INDUSTRIES 


387 GEORGE ST., CITY. 29 3371 
(One door from Kodok) 

20 MACQUARIE STREET, 
PARRAMATTA 

(opp. Astro Theatre). 635 0830 
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Special deals for Hi-Fi Enthusiasts 





THE TOP THREE 

and perfect mates! 



SI—ILJR 


V15 TYPE II 
IMPROVED SUPER 
TRACKABILITY CARTRIDGE 

The grind structure of orchestral musk relies heavily upon tympani, tuba, contra-bas¬ 
soon, bass drum, ana othe* low register Instruments to form the solid foundation 
exceedingly difficult to track these passages when they are c ‘ " 

Even the Shure V-15 Type 11. the world’s hlohest trackability 
raising the tracking force when playing recordings containing 

.wwwr 


track these passages when they are cut at high velocities. 

. cartridge, required 

_ _ _ __ _ ___ this type of program 

We took this as a challenge and have prevailed with the Increased bass 


material ... ___ __ _ ... 

and mid-range trackability of the 


11 . 


.. .the best pick-up arm 
in the world — 



MODEL 300*. 9”. 

MODEL 3012. 12". 


Both these models 
following featun 


the 


following features, and many 
more: • Low Inertia. • High 
•precision ball races and knife-edge 


bearing for. minimum pivot fric¬ 
tion. • Linear offset chosen for 
lowest distortion. • Automatic 
alow-descent «r*“‘ —— *• 

trol. • Bias 
for tracking forme, 
hang adjustment 
protractor. 


I f Exact over- 
th align ‘ 


Ignment 


and now a new 


THOR£N5 


ELECTRONIC 

TURNTABLE 



Model TOI25 


Below are Just sonrie of the many desirable features In this top performer. 

• Heavy 7’alb liin dlecast turntable. • Jwo speeds—-33 1/3—45 r.p.m. speed 
regularity better than 0.2 % peak to peak. • Rumble effectively nil. • Wow 
and flutter 0.05% • Double synchronous 16-oole, motor (450 r.P.m.). • SensU 

tivity to shock and acoustic feedback practically nil due to the unique three 
points suspension of the arm mounting board and turntable assembly. 


WRITE OR CALL FOR FULL DETAILS FROM 


ARROW ELECTRONICS 

342 Kent Street, Sydney. Telephone 29 8580 


Rosenkavalier (R. Strauss) — Madame 
Butterfly (Puccini) — Pelleas et Meli- 
sande (Debussy). 

The second section has : Oedipus 
Rex (Stravinsky) — Lulu (Berg) — 
Peter Grimes (Britten). The last item is 
part of the famous “Storm Interlude” 
and is therefore orchestral only. 

The vocal parts cannot be listed in 
full for space reasons, but they are 
presented by such world famous artists 
as Lucia Popp, Grace Bumbry, Tito 
Gobbi, Maria Callas, Elizabeth Schwarz¬ 
kopf and Raimond Herincx. Anybody 
who has Volume 1 will certainly have 
been looking forward to this follow up. 
If you missed out on the first disc, it 
can still be obtained (SOELP 9588) 
and it should not be overlooked that 
they cost only $2.50 each. (H.A.T.) 

★ ★ ★ 

50 GUITARS GO SOUTH OF THE 
BORDER. The 50 Guitars of 
Tommy Garrett. Sunset (Festival) 
stereo SLS.96095. 

Interest: Popular LA numbers. 
Performance: Pleasantly relaxed. 
Quality: Very good. 

Stereo: Normal. 

If you do not know Tommy Garrett 
and his 50 guitars, do not be misled by 
the title — this is not a collection of 
teenagers playing R & B but a group of 
skilful musicians playing relaxed, 
almost dreamy, arrangements of poini- 
lar melodies. In this case the melodies 
are all Latin American, namely: Gua¬ 
dalajara — Come Closer to Me — 
Frenesi — Be Mine Tonight — Adios 

— La Virgen de la Macarena — Be- 
same Mucho — You Belong to My 
Heart — La Bamba — Perfidia — 
South of the Border — Granada. I 
sometimes have my doubts about the 
number of guitars allegedly used for 
these recordings — it certainly doesn’t 
sound like 50 playing all at once — but 
it is a pleasant sound. Rhythm and per¬ 
cussion are used to provide the neces¬ 
sary LA atmosphere, and the record¬ 
ing is of good quality. At $2.95, this 
should find many takers. (H.A.T.) 

★ ★ ★ 

MARIMBA ECHOES From South Of 
The Border. Acapulco Marimbas. 
Stereo, London. Series 550 SAHA- 
7787. 

Interest: Mellifluous melody. 
Performance: Very smooth. 

Quality 1 Good. 

Stereo: Ample separation. 

How do you mix the lively rhythms 
from south of the border with the 
gentle mood of marimbas? The Aca¬ 
pulco Marimbas manage it very nicely 
by bringing the marimbas forward and 
moving the percussion back far enough 
to subdue their sound. And, to antici¬ 
pate any fear of monotony, they throw 
in the occasional trumpet of other 
instrumental solo. 

It’s pleasant, relaxing sound but far 
enough away from the usual orchestral 
combination to hold an interest if you 
want to listen more intently. You get: 
Granada — Spanish Eyes — Guadala¬ 
jara — Maria Elena — La Bamba — 
Come Closer To Me — La Golondrina 

— Guantanamera — Sabor A Mi’ — 
Malaguena — South Of The Border — 
Vaya Con Dios. 

Ideal music for a candle-light dinner. 
(W.N.W.) 
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ARTHUR SMITH PLAYS BACH, 
BACHARACH, BLUE GRASS 
AND BOOGIE. Monument (Festi¬ 
val) stereo SPL-933850. 

Interest: Modern guitar virtuoso. 
Performance: Superlative. 

Quality: Good. 

Stereo: Normal. 

Arthur Smith is a brilliant performer 
on the guitar, and he really does play 
all the styles mentioned in the title, in 
the order listed. First he presents three 
Bach items: Jesu, Joy of Man’s Desir- i 
ing — Two Part Invention — Bach 



(From “Programm” published 
by Deutsche Welle) 

Boogie. Then the Bacharach items: 
What the World Needs Now — This 
Guy’s in Love with You — Walk on 
By. Side 2 has: Wishin’ and Hopin’ — 
Blackberries — The Grasshopper — 
Red Wing Boogie — Beach Boogie — 
Guitar Boogie. Comments of those who 
have heard this record with me have 
included such superlatives as “brilliant” 


and “marvellous.” I can assure you 
that these remarks are entirely justified. 
Arthur Smith is in the front line of 
modem performers in the popular gui¬ 
tar style, and if you have any interest 
in this style of performance, you 
should at least try to hear part of this 
disc. I am sure you will then want it 
for your collection. (H.A.T.). 

★ ★ ★ 

THE GLITTERING LIBERACE. 
Stereo. Music For Pleasure. MFP- 
A8149. 

Interest: Who or what but Liber- 
ace? 

Performance: Entirely typical. 
Quality: Passable. 

Stereo: In name only. 

The very first bars of this album 
were sufficient to indicate that there 
was something “different” about the 
audio quality — a vague wow or flut¬ 
ter that unsettled the pitch of the 
orchestra. The jacket notes soon re¬ 
vealed the reason: the music has been 
taken from the soundtrack of the 
Liberace film “Sincerely Yours” — 
music, flutter and all. And for the 
same reason, it is essentially mono, 
despite the “stereo” endorsement on the 
jacket. 

The 14 numbers are all readily 
identified with Liberace, including the 
vocal on “Sincerely Yours.” Among the 
others are: Cornish Rhapsody — Trau- 
merei — Chopsticks — Liebestraum 

— Gershwin Melodies — Sonata No. 9 
(Mozart) — Concerto in B-Flat Minor 
(Tchaikowsky) — Rhapsody In Blue 

— El Cumbanchero — Minuet in G — 
Tea For Two — Polonaise in A-Flat 
(Chopin) — Beer Barrel Polka. 

It’s an odd mixture but, at the MFP 
price, it Will doubtless commend itself 
to those who may have enjoyed the 
film. (W.N.W.). 


Organ works . . . "brilliant" 


ORGAN WORKS OF JOHANN SE¬ 
BASTIAN BACH, Vols. 1 and 3. 
Lionel Rogg at the Silbermann 
Organ, Arlesheim. World Record 
Club stereo S/4478/9. 

Interest: Organ classics. 
Performance: Brilliant. 

Quality: Excellent. 

Stereo: Normal. 

Volume one of this series of 18 
records^ featuring the brilliant you g 
Swiss organist Lionel Rogg, was re¬ 
viewed in the August issue. Now we 
have Volume 2, which continues with 
Toccatas and Fugues, and Volume 3, 
which has four of the six organ so¬ 
natas. 

Toccata and Fugue in F major 
(BWV 540) which begins Volume 2 is 
the one in which the Toccata com¬ 
pletely overshadows the Fugue — a 
most unusual circumstance. Some ex¬ 
perts have suggested that it was writ¬ 
ten much later than the Fugue, and 
substituted by Bach. It is recognised as 
one of Bach’s supreme masterpieces in 
this form. The fugue is an agreeable 
work in lighter vein, with attractive 
melodies and brimming with optimism. 
The Toccata and Fugue in D minor 
which follows is not the one usually 
associated with this title, but the lesser 
known “Dorian” work, so called be¬ 
cause Bach did not indicate a key sig¬ 


nature, but added B flats as acciden¬ 
tals wherever necessary to keep the 
work in D minor. Finally, there is the 
Toccata, Adagio and Fugue in C 
major, a bright, showy work, consid¬ 
ered to derive from the first years of 
Bach’s Weimar period. Space will not 
allow a more detailed discussion of die 
works, but the excellent sleeve notes 
contain some useful information about 
the structure of the works. The playing 
throughout is first class. 

The four organ sonatas in Volume 2 
are considered to have been written for 
harpsichord with two manuals and 
pedals. Rogg tends to work with a 
restricted range of stops, favouring the 
brighter tones, and although this is no 
doubt quite legitimate * in the circum¬ 
stances, the effect can be a little 
tedious, despite the attractive thematic 
material. However, they do allow one 
to admire the organist’s keyboard tech¬ 
nique. These pieces are reputed to be 
possibly the most difficult works to play 
in the Bach catalogue yet nowhere 
does Rogg falter in his dazzling display 
of finger work, or in his treatment of 
the elaborate pedal parts. I would not- 
Choose these works for an evening of 
relaxation, but given the right mood, 
and a friend to share one’s enthusiasm, 
they can be an uplifting experience. 
(H.A.T.) 




"INNERBOND" 

(R*9<u 

BONDED 

ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 

A now resilient Bonded Wadding 
mode from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficency 
for Sound Absorption. 

“INNERBOND” is light, clean, dust- 
free and easy to handle. Because al 
the fibres are bonded “INNERBOND' 
will hang as a “curtain” and will noi 
fracture or break down due to vibra¬ 
tion. 

“INNERBOND” is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; “INNER- 
BOND” at l6oz sq. yd. has a normal 
thickness of I" and at this density 
it recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS) 

SYDNEY: Arrow Electronics Ply. Ltd. 342 
Kent St.; Instrol HI-FI Pty. Ltd., 
91 a York St.; Convoy International 
Pty. Ltd.. 449 Kent St.; Encel 
Electronics Pty Ltd.. 2S7 Clarerce St. 
Kent HI-FI 432 Kent St.: Mastersound 
Sales Pty. Ltd.. 400 Kent St.: Rad o 
Despatch Service. 869 George St.: Pete* 
Shafiey Electronics Pty. Ltd.. 127 York 
St.: Stereo Music Systems. 193 Clarence 

hi.. 

mil 

Prince’s H’way. ST. PETERS. Albert 
Wright Radio Service. 795 New Can¬ 
terbury Road, HURLSTONE PARK: H. 
B Radio Products. 103-105^ Catherine 
St.. LEICHHARDT; Semlconi Electronics, 
172 Carllngford Rd., EPPING. 
CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE: Martin de Launay Pty. Ltd- 
King and Darby Streets; Dynamic 
Sound. 587 Hunter Street. 
WOLLONGONG: Oapto TV Service. 156 

Prince s Hwy., Dapto. 

MELBOURNE: J. H. Magrath and Co. Ptv. 
Ltd.. 208 Little Lbnsdale Street. 

BRISBANE: A E. Harrold Pty. Ltd.. 123 
Charlotte Street: Brisbane Aoencles. 78 
Wickham Street. Fortitude Valiev. 
Stereo Supplies. 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communi¬ 
cations and Electronics. 38 Pegnall 
St,. Pimlico, Townsville. 

ADELAIDE: Duncan Agencies. 57 Woodvllle 
Road. Woodvllle; General Accessories. 
81 Flinders Street: Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PERTH: Atkins (WA.) Ltd.. 894 Hay 
Street: Carlyle and Co. Pty. Ltd.. 1 

Milligan Street: General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Tasmanla. 199 Collins 
Street. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid In Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT. 
N.S.W., 2040. 

Box 548 — G.P.O., Sydney. 2001. 
Phone: 56-2780. 
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THE KEF “CRESTA” 



THE KEF "CRESTA 


Here are some excerpts of the review of this remarkable speaker in the October 1969 issue 
of Hi-Fi News (U.K.): 

“The KEF Cresta is one of the miniature speakers — the serious designs — THAT REALLY 
DO WORK . . . its bass resonance is commendably low at 54 Hz (measured), IN FACT, 
APPRECIABLY LOWER THAN ALL OTHER SPEAKERS OF COMPARABLE SIZE 
HANDLED TO DATE . . . The Crestas are very well made, just as carefully finished off 
as KEFs larger, more expensive speakers ... the first impression on switching over to them 
from a very large system was of a generally similar sound, so much so that the reviewer 
crossed the room just to make sure he had indeed switched to the Crestas . . . this is as it 
should be, but it is always gratifying to find something working exactly as theory and design 
say it should . . . speech has a naturalness not easily attained in larger systems . . . properly 
sited the bass was EXCELLENT ... it was almost impossible to hear any difference with 
fabric panel fitted or left off . . . because the Crestas are so good, it is tempting to compare 
them with the larger top line speakers ... not quite so good but difficult to say just where 
the difference lies ... a worthy addition to the KEF range.” 

When you listen to the really amazing little CRESTA, you will not believe that such a small 
unit can sound so big and reproduce the full range so superbly and effortlessly. IT IS 
TRULY THE VERY BEST OF THE VERY SMALL SPEAKER SYSTEMS. 



LIFELIKE 

SPEAKER SYSTEMS 


J. H REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

Exclusive Australian Agents for — ADC Cartridges and Amplifiers, Kef spoalcers, J. H./G. H. Unipoiie Pickup 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable. 
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MUSIC FROM FILMS ON DISC 


A large number of discs featuring film music is received in our offices 
during the course of each month. Space does not allow each of these to 
be discussed in detail, but here is a brief synopsis of some of the discs 

received recently. 


THEME FROM “Z” and other film 
music. Henry Mancini and his orchestra. 
RCA Victor stereo LSP-4350. This takes 

S ride of place in the current releases, 
fancini has not acquired his pseudonym 
“Mr Film Music” for nothing. The follow¬ 
ing ten items are splendidly played and 
beautifully arranged: Theme from “Z” — 
Theme from “The Molly Maguires” — 
Jean — Airport Love Theme—Raindrops 
Keep Failin’ On My Head — As Time 
Goes By — The Hills of Yesterday — A 
Man, a Horse and a Gun — Love Theme 
from “The Adventurers” — “Patton” 
Theme. 

GREAT MOTION PICTURE 
THEMES. Sunset (Festival) SUS 96135. 
This is a mixture of original sound track 
items and well-known artists playing their 
particular versions. Among the former, 
there is Marilyn Monroe singing “I Wanna 
Be Loved By You” from “Some Like It 
Hot”; and Melina Mercouri with “Never 
On Sunday.” Piano duettists Ferrante and 
Teicher present three items with orchestral 
backing: Themes from “Gone With The 
Wind,” “Goodbye Again,” and “One-Eyed 
Jacks.” Also in the 16 tracks are themes 
from Elmer Gantry —- The Misfits — 
Porgy and Bess, Moulin Rouge, etc. There 
is good variety in this disc, and all tracks 
are very well presented by the artists 
involved. 

FILM ON FILM. Enoch Light and the 
Light Brigade. Calendar (Festival) SR66- 
9,726. Recorded in Enoch Light’s Project 
Three sound system, which has been noted 
in these columns for its brilliance and 
presence, this disc also has the not incon¬ 
siderable advantage of Light’s skill as an 
arranger, and the Light Brigade, which in¬ 
cludes in its ranks many big names in the 
popular music field. The films represented 
here are: The Sand Pebbles — Bom Free 
— The Alphabet Murders — Who’s 
Afraid of Virginia Woolf — Alfie — Big 
Hand for a Little Lady — Hawaii — Is 
Paris Burning — The Blue Max — Khar¬ 
toum Lady L — How to Steal a 

Million. 

FILM FAME. Enoch Light and the 
Light Brigade. Calendar (Festival) stereo 


LIVE AT TALK OF THE TOWN. 

Shirley Bassey. United Artists (Festi¬ 
val) stereo SUAL 933842. 
Interest: Nightclub act. 
Performance: Not her best. 

Quality: Good “live” recording. 
Stereo: Adds “presence.” 

Shirley Bassey is a far better per¬ 
former before an audience than in 
front of the studio microphone, and I 
imagine she is at her current best in 
the atmosphere of the London night¬ 
club where this disc was recorded. 
However, this current best is not equal 
to her very best of her heyday, and the 
driving vitality which made her such an 
exciting performer is not nearly so 
much in evidence now as a few years 
ago. Even at the reduced tempo she 
adopts here, she is gasping for breath 
after every song. As a substitute for 
vitality she offers a heavy sentimental¬ 
ity. This apparently appealed to the 
audience, who responded warmly, and 
after a somewhat hesitant start. Bassey 
warms up and proceeds with increasing 


SR66 9731. The only difference between 
this disc and the preceding one is the 
titles, Here we have: If Ever I Could 
Leave You — To Sir, With Love — Tara 
Theme — More than a Miracle — Valley 
of the Dolls — Bonnie and Clyde—For a 
Few Dollars More — In the Heat of the 
Night — Wait Until Dark — Live for Life 

— Imagine. 

AIRPORT LOVE THEME and other 
motion picture themes, played by The Liv¬ 
ing Strings. (Camden, CAS-2420.) A com¬ 
petent but not very exciting performance 
of 10 items, played by one of RCA’s 
studio orchestras. The items are: The Time 
for Love — Suicide is Painless — Airport 
Love Theme — Darling Lili — Theme 
from “Z” — What Are You Doing the 
Rest of Your Life — “Patton” Theme — 
Easy Come, Easy Go — Theme from 
“Downhill Racer.” 

POPI AND OTHER CINEMA GEMS, 

played by The Living Strings. (Camden, 
CAS-2364.) Although this is from the same 
stable as the above, it is rather more inter¬ 
esting, by virtue of the superior arrange¬ 
ment, in which the vereran English band 
leader Geraldo has had a hand. There are 
10 tracks again, including: The Southern 
Star — Goodbye Columbus — A Summer 
Place — No Escape—Midnight Cowboy 

— Theme from “Picasso Summer.” 

PAINT YOUR WAGGON. The Living 

Voices. Camden, CAS-2388. Ten numbers 
are presented from the score by a group of 
professionals, sight reading their charts. 
Whoever, called this group the Living 
Voices should be prosecuted for mis¬ 
representation — they sound to be almost 
moribund in this dreary performance. As 
they drone their way through the 10 num¬ 
bers, one looks in vain for any spark of 
imagination in the arrangements to enliven 
the performance. As rather featureless 
background music, this disc may have a 
use, but for anybody required to listen 
attentively, it is a painful experience. 

All the above discs have been released 
in stereo, and the sound quality in all 
cases is of good modern standard. (H.A.T.) 


confidence. Most of the items in her 
program are old Bassey favourites, 
such as As I Love You — My Way of 
Life — The Lady is a Tramp — Big 
Spender — Funny Girl. Among the 
others are 1*11 Never Fall in Love 

Again — The Joker — You and I 
—This is My Life. For a live recording 
the quality is good. (H.A.T.) 

★ ★ ★ 

PETULA 70. Petula Clark. Vogue 

Records (Festival) stereo SVL- 
933838. 

Interest: Continental entertainer. 
Performance: Bright and lively. 
Quality: Very good. 

Stereo: Normal. 

That attractive little ball of fire 

Petula Clark seems to have become a 
citizen of France, according to the lyrics 
of one of the songs presented here, 
where she proudly announces that she 
is “naturalisee.” That probably explains 
why she is now apparently recording 



World renowned MPS-records 
and Pre-recorded tapes manu¬ 
factured by the quality con¬ 
scious SABA-Radio factory in 
Germany’s Black Forest are 
now available in Australasia on 
three labels: 

TOP FIVE CENTER MPS Ser. 
14,000 Popular and Light En¬ 
tertainment/German and Inter¬ 
national Folk Music and Classi¬ 
cal. 

MPS Jazz Series 15000 
with the world’s biggest line-up 
of the internationally known 
Jazz-Giants. Beautifully pre¬ 
sented albums of the finest qual¬ 
ity featur ng the Oscar Peterson- 
Trio with Herb Ellis and the 
Claus Ogerman Big Band (7 
LP’s); Art van Damme Quintet 
(7 LP’s); Chet Baker; Count 
Basie; Francy Boland; Miles 
Davis; Erroll Garner; Friedrich 
Gulda and many others. 

For a BETTER RECORD at 
the SAME PRICE ask your 
local retailer for TOP FIVE/ 
SABA/MPS/CENTER-Records. 

Write for free catalogue to 


QUALITY RECORDS 
INTERNATIONAL Co., 

G.P.O. BOX ‘>37, ADELAIDE, 
S. AUSTRALIA 5001. 


H. B. RADIO SALES 
STEREO 
SPECIALISTS 

Manufacturers of equipment cabinets 
and speaker cabinets in wide variety. 
Complete or in kit form. 

Also agents for Kenwood, Sansui, Max- 
amp, Monarch Amplifiers, Dual Gar¬ 
rard, B.S.R. Players, Shure Cartridges, 
Wharfedale, Goodmans and Magnavox 
Speakers and all worth while Hi Fi 
equipment. 

Write for Stereo catalogue and player 
Guide. 


H. B. RADIO SALES 


Established 38 years. 

105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: 56 5580. 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
WITH INBUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 

USING ALU SILICON TRANSISTORS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 
FREQUENCY RESPONSE: 

From 20 cycles to 20.000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

8 ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch 
front panel. 

DIMENSIONS: 

16±in x 5iin x llin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 


on 


40 WATTS—<RMS 



MODEL C300/20/T 

$125.00 PLUS FREIGHT 

(cabinet extra) 



$99.00 

PLUS FREIGHT 

(cabinet extra) 


MODEL C400/20 


AMPLIFIER ONLY. Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


(ABIHETS FOR ABOVE AMMIHEIISIH QUID WAIHUI 0» TEAK WITH METAL TRIM $10.00 HIM 
NEW ALL-TRANSISTOR AM. TUNER WITH PRE-AMPLIFIER 

Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 101 x 6in x 
*aa A a 3iin. Output variable from 50mv to 700m v. 

_ Post and Packing, N.S.W., S1.50. __ 

CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 



POWER OUTPUT: 9 watts . 
ing Ferguson O.P.412 grain oriented output 
6N8, EM84 and 2 silicon diodes. 


per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorporat- 
iented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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exclusively for the French Vogue label, 
and since she speaks French like a nat¬ 
ive, she is also singing for most of the 
time in French in this disc. However, 
she has impressive multi-lingual ability, 
and to prove it she also sings in Ger¬ 
man, Italian and Spanish, and part of 
one song in English. She sings beau¬ 
tifully throughout in her lively, beaty 
style, but I thought her supporting art¬ 
ists were tending to be rather too noisy 
in this recording. 

In case the titles mean anything to 
you, here they are: Viens Avec Moi — 
Que Fais-tu La, Petula — Now That 
You’ve Gone — Donne Moi des Fleurs 

— Regardez Les — Non Mi Guardi 
Mai — Dans le Temps — Le Coeur 
Qui Bat — Wie Ein Man — Jack and 
John — Que Tal, Dolly (Hello Dolly) 

— Un Enfant. The quality of the 
Vogue recording is entirely satisfac¬ 
tory. (H.A.T.) 

★ ★ ★ 

SWING ALONG WITH A SMILE. 
Children’s Songs by Basil Swift 
(lyrics) and William Clauson. 
Camden (RCA) mono only, CAM- 
155. 

Interest: For the small fry. 
Performance: Appropriately happy. 
Quality: Good mono sound. 

Material intended for children might 
appear banal to the adult mind, yet be 
a big hit with the small fry. Accord¬ 
ingly, I tested this one out on my six- 
year-old son. His verdict was: “It’s 
nice. I like it” Which in grown-up 
terms is about equivalent to a rave re¬ 
view. I think the success of this disc 
can be judged by the fact that 'he sat 
entirely still for the 30 minutes it takes 
to play through both sides, and his at¬ 
tention never wavered. If you have chil¬ 
dren around this age group, you will 
| appreciate the significance of this. 

There are 10 songs, apparently 
aimed at the 5 to 10 years olds, and 
some idea of the general trend miay be 
gained from a few of the titles: The 
Bear Song — The Friendship Song — 
I The Spider and the Fly — I’m Going 
I to be a Pilot — Snowdrop — Let’s All 
I Sing Together. There is a definite 
I English air about the whole thing — 
I the sentiments as well as the accents — 
land although it is not confirmed in the 
I sleeve note, I am sure this disc was 
Irecorded in the U.K. William Clauson, 
Iwho sings the songs and plays guitar, is 
■accompanied by a children’s choir 
I which appears to be untrained, but this 
■is not a drawback in the circumstances. 
■(H.A.T.) 

★ ★ ★ 

■ANNA RUSSELL SINGS AGAIN? 
I Anna Russell, accompanying her- 
I self at the piano, and with John 

Coveart, piano. CBS mono BP 
I 233834. 

Interest: Sending up the classics. 

I Performance: Hilarious. 

I Quality: Dated, but dean. 

I If you are an Anna Russell fan, 
Hlon’t get too excited. “Anna Russell 
Kings Again?” says the disc sleeve, and 
trom this one might be entitled to think 
■hat the good lady, who gave so much 
■njoyment to those prepared to exempt 
■hemselves from the send ups, had 
inade a new recording. Not so. This is 
Inerely a re-issue of a recording made 


in 1953. So it is not impossible that 
you already have it. If you have not, 
don’t miss this opportunity to acquire 
one of the funniest records I have ever 
heard. I must point out that a full 
appreciation of Miss Russell’s humour 
does depend on some knowledge of the 
situations she is sending up with such 
relish and wickedly barbed wit — for 
example, her “analysis” of Wagner’s 
“Ring of the Nibelungen” is much 
more readily appreciated if one has 
seen (or at least heard) the four operas 
involved. Similarly, one can extract 
much more enjoyment from her sketch 
“How to Write Your Own Gilbert and 
Sullivan Opera” if familiar with the G 
& S style. 

The remaining item in this selection 
is “Introduction to the Concert (By 
Women’s Club President)” and this is 
pure slapstick, which does not depend 
on musical knowledge for its enjoy¬ 
ment. It is a direct slap at pre¬ 
tentiousness, with its sly digs at people 
who do not go to concerts to find 
enjoyment, but because they regard it 
as the right thing to do. 

Some of the references are a little 
dated nowadays — for example her 
description of the Rhine-Maidens as “a 
kind of aquatic Andrews Sisters” — 
but the humour itself is timeless. My 
fervent wish is that this re-release 
proves so successful that CBS will let 
us have any more of such Anna Russell 
material they have in their archives. 
(H.A.T.) 

★ ★ ★ 

THE SENTIMENTAL BLOKE. Ex¬ 
cerpts from the verse epic by C. J. 
Dennis, read by Tex Morton, with 
an introduction by the artist. Ca¬ 
lendar (Festival) mono R66-496. 
Interest: Australian epic poem. 
Performance: Well done. 

Quality: Adequate. 

C. J. Dennis’s epic poem has been 
the subject of a number of records in 
recent years, each reader in turn put¬ 
ting his particular interpretation on the 
character of the “Bloke.” Of those 
which I have heard, this version by 
Tex Morton seems to get closest to 
what I regard as the true character. Al¬ 
though uneducated and virtually illit¬ 
erate, the Bloke, a roustabout from the 
slums of Melbourne in the early years 
of the century, has the right instincts at 
heart, and it requires only the love of 
Doreen, a “good woman,” to bring 
them out, to make him forswear drink, 
gambling and “stoush” for ever (or at 
least, to have good intentions to for¬ 
swear them). Tex Morton’s very 
sympathetic treatment of the Bloke in¬ 
dicates his deep affection for the work. 

Seven excerpts from the work are 
presented here by Tex Morton: A 
Spring Song — The Intro — The 
Stoush O’ Day — Doreen — The Play 
— The Stror ‘At Coot — The Siren. 
These are concerned with the Bloke’s 
courtship of the fair Doreen, with its 
inevitable ups and downs, before he 
settles down to matrimonial bliss. It is 
a pity thal more could not have been 
included, but perhaps Tex Morton may 
be prevailed upon to complete the work 
on a second disc. This recording is a 
few years old now, this release on the 
Calendar label being its second appear¬ 
ance, but the sound (mono only, but 
none the worse for that) is entirely 
satisfactory. (H.A.T.) Q 


ENCEL 
BRINGS YOU 
TRUE HI-FI 
ON THE QUIET! 

Now you can listen to your 
heart's content to complete 
sound from 15 to 25,000 Hz 
with a Model RH-711 Rotel 
stereo headset. 

The lower priced Model Rfl-600 
Rotel headphones cover the 
spectrum from 20 — 19,000 Hz 
with equally faithful response. 

These famous headsets both 
have maximum input of 0.5 watts 
and matching impedance of 
8 — 16 ohms to Suit any 
amplifier output. Both models 
are supplied with 10 feet of cord. 
Standard stereo plug supplied. 

Encel unbeatable prices for 
these outstanding headsets are 
— Model RH-711 — $ 17.50 
(inc. sales tax), Model RH-600 
— $ 9.50 (inc. sales tax). . 


The range of Rotel amplifiers 
offers high quality performance 
at low cost. These units have 
gained great success in 
England and rapidly growing 
acceptance here. Encel will be 
glad to mail you full details of 
the'range, on request. 

THE FINE SCANDINAVIAN 
SOUND OF SEAS 
SPEAKERS .... 

These outstanding speakers give 
sound quality you would expect 
from much more costly units. 
Eight and ten inch woofers and 
the amazing soft dome diaphragm 
tweeter. Write in for the full 
technical details of the base 
models 21 TV-EW/(8 inch), 

25 TV-EW/(10 inch), and.the 
matched 1 W 87H tweeter. Encel 
prices them at $ 24 . 80 , $ 29.80 
and $ 19 . 80 . (all prices inc. 
sales tax). 


HEAD OFFICE: 431. BRIDGE ROAD, 

RICHMOND. VIC. 3121 
TEL. 42 3762 

SYDNEY STORE: GROUND FLOOR. 

2 SM BUILDING. 257 CLARENCE STREET. 
SYDNEY, N.S.W. 2000 
TEL. 29 4663, 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEPTED ■ TERMS 
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Tudor Radio 

L. E. CHAPMAN 

ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51 1011 


HEW POSTAGE RATES 
PLEASE ADD EXTRA 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25c post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Pick up shielded Wire .. 20 cents yard. 
SPEAKERS 

MSP 8-inch dual cone. $7.50 

M.S.P. 12 inch dual cone .. .. $9.50 

MSP 7 x 5 15 ohm .. .. .. $4.00 

SPEAKER 31 ohm 4 inch $2.50; 6 inch 
M.S.P. Dual cone 6 or 8 ohm $6.50 

Rola 6 x 4 15 ohm.$3.50 

Rola 5 x 3 15 or 27 ohm .. .. $2.50 

MSP 6 x 9 15 ohm.$5.00 

3-inch single cone 15 ohm .. .. $4.20 

MSP 12-inch 8 ohm. $8.50 

MSP 8-inch dual cone, 8 ohm .. $6 JO 

MSP 12-inch-3.5 ohm .. .. $6.00 

MSP 3-inch 15 ohm.$3.00 

National 8-inch built-in tweeter 
and crossover network .. .. $13.00 
MSP Electro Dynamic, Sin, $4, or 6 x 9. 
MSP 6x215 ohm, $3* 

MSP 6x415 ohm, $3.50, 

Peak 6o7 16 cm Hi-Fi 

Dual Tone 6in.$7 JO 

MSP 20-watt radial beam 12pqb $21.50 
2 gang tuning condenser .. .. $1.00 

Peak H50 horn type tweeter .. $12 

MSP 8-inch speakers. $4 

Pioneer 15-incn 8 ohm 60 watt .. $40 

M.S.P. 3 inch tweeter. $3.50 

Sharp 12 inch TV cabinets. .. $17.50 
Sharp TV Picture Tubes 12 inch. $29.50 
Sharp Yokes Fly Back Transformers. 
Pots, Diodes, Transistors, Speakers, 
Tuners, etc. 

SPEAKER CABINETS complete with 
radial beam MSP 20 watt speaker and 
horn type tweeter with cross over net¬ 
work .$70 each 

Solid oiled teak 23* x 17 x 12. 

TRANSISTORS 2N1110 . . . each 40c 

SILICON DIODES EM484 .. ..75c 

DIODES OA79 . 40c 

DIODES HR15.50c 

DIODES OA81.40c 


SMALL 
2-GANG 
TUNING 
CONDENSERS 

Complete with direct drive scale $1.75 



GOLDRING LENCO G99 TRAN¬ 
SCRIPTION TURNTABLE UNITS, $50. 



English push-button on/oft switches, 
75c each. Pack and post 10c._ 

MIXED RESISTORS, 3.5 and 10 
WATT I.R.C., 25 for $2. 


TRANSISTOR AMPLIFIERS. Peak 
stereo in oiled teak cabinets 3i watts 
per channel.$39 



Curled expanding shielded wire approx. 

7 yards.$1.50 

Miniature valve sockets 7 and 9 pin 
15 cents each. 

Speaker Crossover network Condensers 
2 MFD — 60 cents. 

Philips IFTs 455KC . 75c each 

Aerial and oscillator coils .. 50c each 

Transistor IFs, medium size, 75c each 


PORTABLE PHILIPS 
RECORD PLAYER 

$7.75 6 Volts. 


Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts ....$1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 

POTS 

1 meg. 2 pole switch. 95c 

100K switch 2 pole log. 50c 

10K carbon or wire wound ... 50c 

1.5 linear .'.. 50c 

imeg log. 50c 

250 Dual Ganged Log Pots. .. $L25 

20K switch. 75c 

10K switch. 75c 

1.5 dual ganged log . $1.00 

2 meg Dual Ganged Lin.$1.25 

Dual 3 meg ganged log .. .. .. $1.00 

500 ohm WW. 50c 

50K Lin. 50c 

15K T5K . 50c 

Dual ganged concentric 

2 meg log 2 pol. $1.25 

7.500 log .... .. 50c 

200K lin. 50c 

250K log. 50c 

2K lin slotted. 25c 

50 ohm. 50c 

250K lin. 50c 

100K lin. 50c 

imeg lin. 50c 

50 log switch. 75c 

1 meg dual ganged log. $1.25 

2 meg lin. 50c 


HEAT SINKS, 

4 inch x 2 x 

i, si 

each 

PHILIPS TV 

TUNER, NT 

3006, 

$10 

9-PIN VALVE 

SOCKETS .. 

15c 

each 

BELLW1RE .. 



yard 

50-OHM POTS 

, ideal for Ext Spe* 

ikers, 

each 



STEREO AMPLIFIER KIT SETS 

TU 10, 3.5 watt per channel .. $19 
TU 11, 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels . $23 

TU 12, 5 watt per channel .. $22.00 
TU 13. 5 watt per channel, with TU 11 

facilities .$27 

Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel.$22.00 

Transistor ear plugs .. .. 3 for $1.00 

Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 

2 position.40c each 

31 AMP. FUSES $3.50 100. 


Din Plugs, 3 or 5 pin 


50c each. 


ELECTROS: 

3 In one 

50 250 415 

8 350 415 

10 350 415 

75 cents each. 

SOLID STATE STEREO TAPE 
RECORDER 

Oki 300 10 transistor $130 pack and 
post $1.50.__ 

CAR RADIO. Solid State Push Button 
8.$55 

B.S.R. 4-SPEED GRAMOPHONE 
MOTOR AND PICK-UP $12.50. 
Pack and Post 60 cents. 

METAL RECTIFIER, 150 watt, i amp, 
$1 each. 

TV aerial lead in.10c yard 

Tuning Condensers, 2 gang or 3 gang 
—-$1 each. 

2 amp fuses.$3J0 per 100 

Transistor plastic outer case, 50c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 
portables .. .. 50c each, post 10c 

Pilot lamp holders . . .. 60c per doz. 

100 Mixed Knobs including TV channel 

changers. .. .. $10.00 

3± amp Fuses.$3.50 per 100 

10 for.. .. 50c 

AMPLIFIERS SOLID STATE 

8 watts R.M.S. per Channel .. $65.00 

STEREOGRAM CHASSIS 
7 valve microphone and tape 
recorder connections.$50.00 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV 
etc., $2.00 per 100. Pack and post, 25c. 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2*00. Pack and post 25c. 
50 + 24, 350 vw + 100 mf 25 vw, 

75c each 

30, 30mf 300 vw 350vp .. 75c each 
Many others. Invaluable for service. 

2 meg. Lin Pots . 50c 

R.C.A. 7 INCH TAPE SPOOLS 75 cents 


I 


SPEAKER CABI¬ 
NET. 16 x 10 x 8*, 
COMPLETE WITH 
BACK SUIT 6in or 
8in SPEAKER, $10 


AUDIO TRANSFORMERS 
18-4294, 28-4536 .... 75 cents each 


PILOT LIGHTS, Plug in 


10 cents 


SWITCH WAFERS 
20 cents each. 


B.S.R. Record Changers Ua 25 $28.50 

B.S.R. MA 75.$50.00 

Garrard AT 60.$50.00 

GENERAL TV CABINET, 9 inch, $12 

M.S.P. E.H.T. TRANSFORMERS, 
40773 BK9, $4.50. 



Stereo Head Phones, good quality, $7.75 
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MINI CABLE 4 STRAND ONE 
SHIELDED, lots of uses including 
microphones, etc.10c yard 


CABLE, 9 STRAND, including 1 shield 
and OCTAL PLUG LENGTH, 6 yards, 

__ $2 

■P 


B.S.R. CERAMIC CARTRIDGE 
STEREO.$5 



AMPLIFIERS, 34 watts, size 74 x 5 x 
4*.$14 


DIAL DRUMS, 5 inch, 34, 3i, 50c ea. 



TV POWER TRANSFORMER, $8. 

300 mil. Two 6.3 windings, 200 volt 
secondary for Bridge Type Rectifier. 


50 M CHOKE $1. 
Pack and Post 30 cents, 
Interstate 60 cents. 
3COM Choke $2.50. 




SPEAKER CABI¬ 
NET, 94 x 94 x 54, 

$4. 

Suit 8in Speaker, 
or 6in. 



2 MFD CROSS OVER NETWORK 
CONDENSER 60. 


9-INCH PICTURE TUBES. General 
9UPE...$20 



TV IF COILS, IDEAL FOR COIL 
FORMERS ... ..$1 dozen 



SPEAKER CABINETS 

13 x 64.. .. $5.00 

10 x 6 x 44 .. .. $3.50 

124 x 8J x 6. $5.00 


STEREOGRAM CHASSIS, 8-valve 
push-pull, famous make.$75 


N.E.C. Cassette tape recorder 
cost $89. Sell new.$59.00 


SHARP 12-INCH TV CABINETS, $20 


Car radio push button tuner .. $4.50 

Pack and post 30c, Interstate 60c. 


P.A. AMPLIFIER 60 WATTS, com 

pletely assembled with all components 
including valves, arc-wired, circuit avail¬ 
able .$30.00 

Transistor miniature speaker trans¬ 
formers . 50c each 

Transistor speaker transformers 3.85 to 

3.50 C.T.$1.00 

Portable TV car Cradle.$4.00 

Portable TV Aerials.$4.50 


M.S.P. MODEL 2MBC TWKETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
NEW RELEASE, $4.50. 



BATTERY SAVER, 6 or 9 volt DC 
100MA $8.50; 300MA, $10.00. 



SPEAKER ENCLOSURE, complete 
with 8in M.S.P. dual-cone speaker, 8 or 

15 ohm .. .. ..$15.80 

Cabinet without speaker.$10 

Cabinet size 16 x 10 x 8. 



INDOOR TV AERIALS $1.50. 

Pack and Post 25c. 


STEREO AMPLIFIER 10 watts per 
channel solid state AT6 Garrard record 
changer, oiled teak cabinet, complete 

unit..$125 

Same unit with Garrard 3000 changer, 
$115. 


TAPE RECORDER COUNTERS $1.75 


POTS 

1 meg. Dual Ganged Log . * .. $1.25 
1 meg. Dual Ganged Lin .. .. $1.25 
4 meg. Switch Pot double pole 
log. 75c 


6 VOLT PILOT LIGHT, screw 

in.ea. 10c 


RESIN CORE SOLDER 5 yards 75c 


Electrolytic Capacitors 

8MFD 450 WK 550 surge. 4 for $1.00 


SHARP FLYBACK TRANS¬ 
FORMERS, 8ft 604 .$7 each 


SHARP TUNERS for 12 inch, $19 each 


SHARP TRANSFORMER 9T7171, $2 


SHARP DEFLECTION COIL DC179, 

$18 


SHARP SPEAKERS, 8 ohm 1107P 244 

$4 


LOT OF OTHER PARTS FOR SHARP 
INCLUDING DIODES, POTS, KNOBS, 
TRANSFORMERS, COILS, ETC. 


STEREO SPEAKER LEAD, 10 cents yd. 



DISCATRON CABLNETS $2 EACH. 



GARRARD PLUG IN STEREO 
CARTRIDGE, $6.00 


TRADED-IN RECORD-CHANGERS. 
GOOD ORDER. $12 EACH. 


SOLID STATE AMPLIFIER IN OILED 
TEAK CABINET, COMPLETE WITH 
MA70 B.S.R. RECORD-CHANGER, 
$85. 


RADIOGRAM CABINET FOR 
STEREO, 3ft Sin x 14in x 15in. LEGS 
SUPPLIED. $15. 


SPEAKER ENCLOSURES FOR 12ln 
SPEAKERS, SOLID OILED TEAK. 
$27.50 each. 


AMPLIFIERS 34 watt size 74 x 5 x 44. 

$14. 

Pack and Post N.S.W. 40 cents, 
interstate 60 cents. 


Speaker Cabinets size 10 x 7 x 44. $3.50 


Pots 50 ohm switch .. 50 cents each. 


American or Japanese 2 pin power plugs 
rubber complete with 24 yards flex 50 
cents. Pack and post 10 cents. 


MICROPHONES MAGNETIC OR 
CRYSTAL.$1.75 


SPEAKER CABINET, 16 x 10 x 8, com¬ 
plete with 6 inch M.S.P. dual cone 
Speaker tweeter, 3 inch and Crossover 
network.$18.75 


MAGNAVOX 8 WR, 10 WR 12 WR. 
Tweeter 3, 4 or 5 inch. 


Speaker Plugs, 4 pin.15 cents 

Speaker Sockets... .. 15 cents 


TRANSISTORS 

2N1110.40c 


ELECTROS 20 MFD 200 P.V. .. 20c 
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COME TO RECORDED MUSIC SALON 

For the World's Best Genuine Hi-Fi Record Playing Equipment. 

We Are Sole Agents In Australia For Armstrong-England, Jordan-Wetts-England, Rogers-England, Empire-USA, 

Harman-Kardon-USA, Schaub-Lorenz-Germany 



The oversized BRA motor allows 
fast starts. Its works load is well 
within its possibilities since it 
could drive a 30 pounds weight. 



• The suspension of the inner 
frame is by means of springs. 
The springs are damped by 
polyurethane foam so that the 
resonant frequency of the sus¬ 
pended mass is 2 cycles, which 
eliminate all vibrations above 
that figure, i.e., all the audible 
frequencies. 



• The ERA arm can track at l/10th of a gram. 

• By principle its pivot eliminates all frictions. The pivot is in fact the inter-section of four counterbalanced 
spring blades. They form two X’s which do not t ouch each other. Being fictitious the pivot cannot wear 
out. It can work billions of times. 


ITT 


SCHAUB-LORENZ 



WAVEBANDS: VHF/FM, SW (bandspread 41 m and 49 m bands), MW. 
LW. 

SOUND: Push-pull output stages with a continuous sine-wave power of 
2 x 20 watts, harmonic distortion 0.3%. Music power: 2 x 30 watts. 
Frequency range: 20-20,000 Hz. Power bandwidth: 15-40,000 Hz. Volume 
control, switchable to tone-compensated control or linear control. Switch- 
able rumble filter. 2-stage, equalizing pre-amplifier for magnetic cartridges. 




TECHNICAL 
Power Output: 

10 10 watts R.M.S. into 15 ohms. 

1 kHz. 

15 4 . 15 watts R.M.S. into 8 ohms. 
1 kHz. 

(Both channels driven simultaneously.) 
Total Harmonic Distortion: 

Less than .1% at 10 watts into 15 
ohms. 1 kHz. 

Less than .25% at 10 watss into 15 
ohms. 100 Hz.-10 kHz. 



TECHNICAL 

SPECIFICATIONS 


owtr Output 25 plus 2S watte 
t M.S. Into IS or 8 ohms. 13 


RM.S. Into IS or 8 ohms. 
plus 13 watte R.M.S. Into 4 ohms. 
25-25.000 Hi. Harmonic Distor¬ 
tion. Bettor than .06 por cant up 
to 15 watte Into 15 ohms at 1,000 
Hz (.1 per cent average at 25 
watts). Intermodulation Distortion. 
Better than .25 per cent up to IS 
watte Into 15 onms (.5 per cent 
average at 2S watts) (50 Ha and 
6,000 Ha mixed 4:1). NFS, 36 dB. 
Damping Factor. 60 at 1.000 Ha. 
Signal to Noise Ratio. 


loudspeakers 

THE DRIVING UNIT OR MODULE 

Dimensions are 6” x 6” square and 2” deep (15.2 x 15.2 x 5.0 cms.) plus 3/8** 
flanges on two sides. For fixing use four bolts 2BA or 3/16” dia (5mm), spaced 
6*” x 4” apart (16.5 x 10.1 cms) between centres. Diaphragm 4” (10 cms) 
diameter of metal alloy, capable of a total excursion of 0.25 inches (6.5mm). 
Fundamental resonance 41 Hz. Total Weight 8 lbs. Power handling 12 watts 
rms. (24 watts U.S.A. Rating). Frequency range on axis: 30—17,000 Hz ± 3 dB, 
25—20,000 Hz ± 6 dB. Frequency range 30: off axis: 30—17,000 Hz 
± 6 dB. Impedance suitability: 4, 8, or 16 ohms. • 



For further details about our range of Hi-Fi Record - Playing Equipment please 

write or call . 


RECORDED MUSIC SALON 

C. Pinczewski True Fidelity 


11 Collins Street, 
Melbourne, 3000. 
Telephone 63 6257 
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TRADE 
AND 


REVIEWS 


Lesa Automatic Player-Changer 


Lesa of Milan, Italy, must be one of the few Italian manu¬ 
facturers whose products have been introduced to the Aus¬ 
tralian hi-fi market. If Italian hi-fi products are to be judged 
by the Lesa PRF-6 automatic turntable, then Australian 
buyers have been deprived of some very good equipment. The 
Lesa PRF-6 was submitted for review by International 
Dynamics (Agencies) Pty Ltd. 


A few years ago, it could probably be 
said that most audio enthusiasts purchased 
manual turntables. They kept away from 
record changers for fear of damage to 
records and the fact that many changers 
were simply not suitable for use with car¬ 
tridges having low tracking weight. Nowa¬ 
days, however, the best of these machines, 
can lower the cartridge at least as gentlv 
on to the record as the most steady-hand¬ 
ed enthusiast with his purely manual 
player. 


six pounds, which assures a good flywheel 
effect to smooth out small speed vari¬ 
ations. On the underside of the turntable 
rim is painted a strobe pattern which is 
used with a neon light/mirror arrange¬ 
ment to check the three speeds at mains 
frequencies of 50Hz and 60Hz. 

The turntable is driven by a six-pole in¬ 
duction motor via the conventional 
stepped pulley and idler wheel arrange¬ 
ment. Each of the three steps on the pull¬ 
ey is slightly tapered to provide fine speed 


The Lesa PRF-6 
automatic turntable 
with short spindle 
fitted for single play 
operation . Also sup¬ 
plied is a long 
spindle and stabil¬ 
iser arm for multi¬ 
play operation . 



It should be pointed out that stacking of 
records on any record changer can involve 
disadvantages, regardless of the quality of 
the machine. However, it is probable that 
many people who buy these highly-priced 
automatic machines only use the multi¬ 
play facility for less critical listening. At 
other times they value the convenience of 
being able to play records without having 
to lower the tone arm by hand, and for 
peace of mind — virtually any member of 
the household can use the machine with¬ 
out fear of damaging the cartridge. 

The construction of the Lesa 
PRF-6 can only be described as rugged. In 
fact, it is probably the most rugged auto¬ 
matic turntable we have seen to date. As a 
foundation, the unit has a massive diecast 
peripheral chassis on which is mounted 
the motor and cadmium-plated, pressed 
steel baseplate. The main drive cam and 
all the associated changer mechanism is 
mounted on the baseplate. Covering all 
this is the decorative fascia plate which is 
made of brushed aluminium, to match the 
finish on the platter and tone arm. 

The turntable itself is a zinc diecasting 
with a diameter of lli inches. It is dy¬ 
namically balanced and weighs more than 


adjustment as the idler wheel is lowered or 
raised by thC vernier speed control. This 
gives an JcfVer-all speed adjustment of 
about WAftr cent either way. The idler 
wheel is automatically disengaged when 
the motor is switched off. 

The design of the arm follows what 
seems to be a trend with some Continental 
record changers in that the effective length 
(from stylus to pivot) is less than eight 
inches. There seems to be no good reason 
for th^is restriction in length and we would 
prefer to see a length of around nine 
inches which is a common figure for hi?h- 
quality tone arms. In view of the relative 
shortness of the arm it is more of a sur¬ 
prise to find that there is no easy way of 
checking the stylus overhang so that the 
minimum lateral tracking error is obtain¬ 
ed. Fortunately, the distortion due to 
minor lateral tracking error in arms is 
small compared with other causes of dis¬ 
tortion in the sound reproduction chain. 

Balancing of the tone arm is accom¬ 
plished by a pliantly mounted counter¬ 
weight which enables all currently avail¬ 
able cartridges to be used. Balancing of 
the arm is a little finicky, possibly due to 
the very low bearing friction in the arm 


pivots. Tracking weight is continuously 
adjustable from zero to five grams and the 
graduations are accurate to within 5 per 
cent Tracking force is applied by means 
of a spring so that the arm is not set “out 
of balance.” 

Anti-skating force is applied by a spring 
and is adjusted by means of a small dial at 
the base of the base of the arm. The dial is 
calibrated in steps from zero to five — to 
correspond to the tracking force. The cali¬ 
brations have been selected so that the 
anti-skating actually applied is a com¬ 
promise between the settings needed for 
spherical and elliptical styli. 

The arm has a hydraulically damped 
manual lowering device which is most 
effective. Many of these devices on other 
turntables allow the arm to slowly drift 
sideways — due to the anti-skating force 
— when the arm is in the raised position. 
This means that when the arm is lowered 
to resume playing, the same part of a pas¬ 
sage is repeated instead of beginning 
where the arm was previously raised. In 
the Lesa, the arm is firmly damped when it 
is in the raised position, so that it cannot 
move about. 

Once the initial setting up adjustments 
have been made, the machine is very 
pleasant to use. One can change to and 
from automatic play at any stage and cue 
the arm at any time. The only point we 
found was that the main operating lever 
would sometimes flick back to “Stop” 
when it was pushed to “Auto” to initiate 
the playing cycle. This could probably 
have been remedied by a small adjustment 
to the mechanism. 

Two spindles are provided, a short one 
for single play and a long one for multi¬ 
play. The multiplay function requires the 
stabiliser arm which steadies the record 
stack. This is not shown fitted in the 
accompanying photograph. If multiplay is 
not required, the stabiliser can be removed 
in a moment. 

All the operating levers move at the 
slightest touch so that one does not have 
to worry about making the arm jump 
when interrupting play. The player func¬ 
tions very quietly at all times and rumble, 
wow and flutter are negligibly low. We 
found that the changer mechanism 
operated flawlessly at a tracking weight of 
0.5 grams so that the highest quality car¬ 
tridges can be used. 

Summing up, the Lesa PRF-6 must be 
regarded as good value for money when it 
is compared with other machines in its 
class. It is well engineered and beautifully 
finished. Price of the unit without car¬ 
tridge is $139 including tax and it is avail¬ 
able from outlets throughout Australia. 

Further information regarded the Lesa 
line of record changers can be obtained 
from the Australian distributors, Inter¬ 
national Dynamics (Agencies) Pty Ltd, 4 
Duke Street, Abbotsford, Victoria, 3067. 
(L.D.S.). 

mHiiiiHiHfuiiiiiiMitiiiutiiiiriiiimitiHi 

MINERAL ANALYSER 

WATSON VICTOR LTD., P.O. Box 
100, North Ryde, N.S.W. 2113. Agents for 
Telsec Instruments Ltd., U.K. Portable 
mineral analyser. The unit uses a 
plutonium radioactive source securely 
locked in a separate housing into which 
samples can be placed and exposed to 
radiation. The emissions that result are 
screened through filters, prepared for the 
various elements in which geologists are 
interested, and used to give a meter read¬ 
ing. Through the use of graphs, prepared 
from samples of known proportions, the 
mineral content of the field sample can 
be read off directly. Filter kits available 
allow the determination of the elements 
manganese, iron, nickel, copper, zinc, lead, 
chromium, cobalt, and (with a different 
soufee) calcium and titanium, whether in 
powder, liquid or solid samples. The unit 
can be mains or battery operated. A 
feature is the use of twin measuring 
channels. One indicates the entire back¬ 
ground; the other filters out the back¬ 
ground but transmits the wanted signal. 
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Al R,ELECTRIC,BATT ERYor H AN D-POWE R 


CONNECTIONS 


BATTERY-POWERED 
“WIRE-WRAP” TOOL 


No power outlets needed. This 
battery-powered tool brings 
new convenience to the pro¬ 
duction line—new freedom to 
the serviceman. Battery works 
through a full day’s schedule 
—recharges overnight. 


HAND-SQUEEZE 
“WIRE-WRAP” TOOL 

For convenient servicing or 
making occasional connec¬ 
tions with all the advantages of 
connections made with pow¬ 
ered "Wire-Wrap” tools. Other 
manual wrapping and unwrap¬ 
ping tools also available. 



GARDNER-DENVER “WIRE-WRAP” TOOLS 
MAKE CONNECTIONS IN A HURRY 

“Wire-Wrap” tools wrap connections in only three second 
(actual wrapping time .3 second). That’s speed that mean 
dollar savings to you—in production, assembly, in the wirin 
of communications equipment, computers or electrical c 
electronic assemblies where dependability is equally a 
important as economy. Because, with “Wire-Wrap” tools 
when the connection’s made, the connection stays. 

WRITE FOR FULL INFORMATION 




N.S.W. DISTRIBUTORS: 

7(H.W.) and company 


f (H.W.) AND COMPANY PTY. LIMITED 
154 Broadarrow Road, Riverwood. N.S.W. 2210. Tel. 533 1622 


IN ALL OTHER STATES PLEASE CONTACT 
YOUR LOCAL GARDNER-DENVER OFFICE 














HEAVY DUTY LOW VOLTAGE POWER SUPPLY 


Workshops which service mobile radio tele¬ 
phone equipment and similar devices have a 
real need for a power supply to replace the 
storage battery, with all its disadvantages of 
short life, messy maintenance, inflexible volt¬ 
age, and general inconvenience. A low volt¬ 
age, heavy duty, regulated, variable power 
supply recently released should interest all 
who face this problem. 


Submitted to us for review, it comes 
from A&R Electronics Pty Ltd, and is 
designated type PS60. It is designed pri¬ 
marily for the replacement of storage bat¬ 
teries used in the design and testing of mo¬ 
bile radio equipment as used in cars, ships, 
or aircraft. There are three voltage ranges 
provided, designed to replace 6 volt, 12 
volt, or 24 volt battery systems. These 
are: 

Range 1 5-8V DC 20A max. 

Range 2 1(M6V DC 17A max. 

Range 3 22-32V DC 10A max. 

These ranges give more than adequate 
variation over the nominal battery volt¬ 
ages of 6, 12, and 24 volts. If the in¬ 
strument is used as a general purpose 
laboratory power supply, however, the 
lack of continuity between ranges may 
prove a little embarrassing. 

A further point to note is that there 
is up to 100 pc overshoot on switch on 
and switch off. This overshoot is not de¬ 
pendent on load conditions and varies 
from lOOpc at 5V to lOpc at 32V. 
Switching between ranges also produces 
an overshoot of 35V. The duration of 
these overshoots is approx. 250mS. 

On resistive loads up to half the max. 
ratings the supply performed well, but on 
higher loads the regulation dropped to ap¬ 
prox. 0.4pc which is twice the manufac¬ 
turers’ claim of 0.2pc under all load condi¬ 
tions. Considering the nature of the loads 
for which the supply was primarily 
designed, however, this is still quite good. 

Output impedance is stated to be 5 mil- 
liohms and this was verified on all but 
, very heavy loads where it rose to approx. 
10 milliohms. Ripple and noise were with¬ 
in the specifications of 20mV P.P., rising 
only slightly above this at full load. This 
was under resistive load cond tions; under 
a complex load such as presented by an 
I inverter the supply showed a disturbing 
| performance in terms of regulation ana 
I ripple. We used a mobile transceiver as a 
ltypioal load of this nature. During trans- 
Imit this particular unit drew an average 


current of 4 amps at 
12 volts. However, 
we found that the 
regulation of the 
supply had dropped 
to 3 per cent whilst 
the ripple increased to 
500mV P.P. Although 
the ripple may ngt 
present serious prob¬ 
lems, we feel that the 
degradation in regu¬ 
lation is serious. This effect seems to be 
present on any load which has high peak 
currents as part of its total consumption. 

Overload protection by means of an 
electronic tripout is provided at 20pc over- 
current on all ranges, with thermal cutout 
devices as an additional safety feature. 
The overcurrent tripout met specifications 
without reservations and is very fast in¬ 
deed. This, however, poses one problem. 
When connecting loads such as automo¬ 
tive lightbulbs, which draw an initial high 
current many times the running current, 
the supply trips out. One way to overcome 
this is to hold the reset button in for a 
short period as, while the button remains 
pressed, no overcurrent cutout exists. This 
procedure will enable the user to meet 
high starting current conditions and at the 
same time maintain fast tripout in case of 
overload. 

This may seem ideal at first. But it is 
not a foolproof arrangement. A very 
common action taken when an over¬ 
load has occurred is to attempt to reset 
with the load still connected to the supply. 
Doing so in this case could result in 
serious damage to the instrument as the 
load may be a short circuit For this 
reason the manufacturers advise, although 
none too explicitly, removing the load be¬ 
fore resetting. 

Output from the unit is supplied by 
means of three heavy-duty terminals. One 
terminal serves as an earth connection, 
which is directly linked with the chassis 



and hence to the mains earth. The other 
two terminals provide the output which 
can be floated up to 200 V above ground. 

Metering is by separate 4-inch voltmeter 
and ammeter. No figures for accuracy are 
given, but we found it to be within 3pc of 
the actual reading. 

Circuitry is of conventional design, 
using a differential comparator to provide 
an error signal which controls four parallel 
connected power transistors via a voltage 
amplifier and two power transistors in Dar¬ 
lington configuration. Most of the driving 
circuitry is mounted on a plug-in fibreglass 
printed board which is commendable for 
its high quality finish. Many test points 
are provided and the manual has a com¬ 
prehensive list of test voltages. Servicing 
should be easy with these aids. 

The general construction of the power 
supply is of very good quality; finish and 
panel layout pleasing to the eye. White let¬ 
tering on a mat grey background clearly 
indicates the main functions. 

Summarising, the power supply should 
find many uses where high current 
low voltage applications are required. It 
performs well on most scores bearing in 
mind the points outlined earlier on regu¬ 
lation short circuit protection and over¬ 
shoot. 

Further details including price from 
A&R Electronic Equipment Pty Ltd, 46 
Lexton Rd, Box Hill, Victoria, 3128, and 
State distributors. (J.P.P.) 
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Registered Trade Mark 


ELECTROLUBE 


bossbssk 





FOR ISOLATING FAULTS IN TRANSISTORS, DIODES AND OTHER SEMI CONDUCTORS, 
FINDING DRY JOINTS AND BAD CONTACTS. PROTECTING HEAT SENSITIVE COMPONENTS 
WHILST SOLDERING. CHECKING THERMOSTATS AND THERMAL CUT-OUTS. 

FLlCTROLUBt IS NON-TOXIC AND WILL NOT FFFFCT ANY PAINTS. PLASTICS. OP RUBBERS. 

AVAILABLE FROM 

RICHARD ROOT (AUSTRALIA) PTY. LTD. WHOLESALERS TR,CAL 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 
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We’re armed 
to meet your 
design, 


development, 
testing and 
production times for 
transformers and coils 


A Hawker Siddeley Company 


Head Office and Factories—Brookvale, N.S.W. 93-0221. 
Melbourne: 387-1899. Brisbane: 68-4344. 
Adelaide: 57-8153. 

FP4802/1069 


VEALLS 3 "HI AUDIOTORIUM 


Full range off famous 
TESLA Loudspeakers 



1 ELLIPTICAL TWEETER. Frequency response 1-16 kcs. 
$0.50 Ind. postage. 

2 ARZ-668 8 ROLLED EDGE CONI WOOFER. 4 er t OHMS. 
Frequency response 28 CPS to 6 kcs. 

$7.50 Ind. postage. 

3 ARO-835 12 CAST CHASSIS. Frequency 30 te 4000 CPS. 

8 OHMS. 

$42 Ind. postage. 

4 ARO-666 8* ROUND WIDE RANGE. 8 OHMS. FERRITE MAGNET. 
$6 ind. postage. 

AVAILABLE EX STOCK. TRADE ENQUIRIES WELCOMED. 

Please forward items marked above. 

Enclosed Cheque/M.O./P.N. for S 


THE NEW SYMPHONIC 

*77* SOLID STATE STEREO COMBINATION 



FULL PRICE 

$198.00 

plus $5.00 freight. 


Small In slza, yet dalivars 14 WATTS RMS of faithful 
sound roproductlon. This superior sound quality Is duo 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price is unbeliev¬ 
ably low, without any sacrifice in the quality of materials 
and workmanship, which Is completely designed and 
manufactured in Australia. 

SPECIFICATIONS: 

O Total Music power—18 WATTS into 4 OHMS RMS—7 WATTS 
per channel at 8 OHMS. 

O Frequency Response — 30 Hz te 30,000 Hz 3 dB. 

O Input Sensitivity — Auxiliary 100 MV. Tape Deck 100 MV. 

O Speaker Impedance — 4 er 8 OHMS. 

O Dimensions — Amplifier and Player: 14|" x 131" x 4}*. 

Each Speaker: 11*" x 181" x 6 1". 

O Turntable — 4 speed with CERAMIC cartridge. 

O OUTPUT JACK for Stereo Headphones. 

Please forward me ‘Symphonic Unit’ 

Enclosed Cheque/M.O./P.N. for $203.00. 


MAIL 

ORDER 

HOW 


TO: VEALLS AUDIOTORIUM 512 BRIDGE ROAD, RICHMOND. VIC. 


T Name.............. 

L. A ddress.....Postcode 

ELECTRONICS Australia , October, 1970 


144 

























New Rola 
Speakers 

Plessey Rola has released 
details of two new high- 
compliance loudspeakers 
designed for high perform¬ 
ance in small enclosures. 

They are the C60 woofer 
unit and the C3GX twee¬ 
ter. 

The C60 woofer has a 
frequency response from 
35Hz to 7500Hz plus or 
minus 6dB, with minimum 
distortion at 10W input. 

Its magnet assembly pro¬ 
vides a high flux density of 
12,000 gauss with high 
damping factor. 

The specially treated high-mass cone is 
designed to achieve a sharp cut-off at the 
crossover frequency. The C3GX tweeter is 
recommended for use with the C60. 

A wide range version of the woofer is 
also available, called the C60X. This has a 
response from 30Hz to 17KHz plus or 


minus 6dB, and is capable of excellent re¬ 
sults in single speaker systems. Power 
handling of all three speakers is 10W. 

Plans for a recommended enclosure are 
available from distributors, or direct from 
Plessey Rola Pty Ltd, The Boulevarde, 
Richmond, Victoria 3121. 
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TRADE RELEASES - - - In brief 


Anew 
twist on 
handling 
light- 
from 
Bulova 

Now... 
scan, chop, 
twist—with a 
tuning fork! 




CIBA CO. PTY. LTD., P.O. Box 76, 
Lane Cove, N.S.W. 2066. Cerrotru low 
melting-point alloy. Low-cost disposable 
moulds for the resin encapsulation of 
electrical and electronic components can 
be rapidly produced by a dip casting pro¬ 
cess employing Cerrotru. Moulds are 
formed by dipping a male pattern in a 
bath of molten Cerrotru which is main¬ 
tained at 5 degrees C above the melting 
point of the alloy. The mould, in the form 
of an alloy shell around the pattern, sets 
in 2-3 seconds and expands slightly after 
solidifying facilitating easy removal of the 
pattern. Once the resin encapsulation has 
been cured, the mould is easily stripped 
*rom the components and returned to the 
>ath for melting down. Cerrotru is avail- 
ible in New Zealand from Jas. J. Niven 
md Co. Ltd., 65 Taranaki Street, Welling- 
on. 

DISTRIBUTORS CORPORATION 
r TY LTD, 24 Johnston Street, Fitzroy, 
/ic. 3065. Agents for Singer Ballantine 
JSA. Precision voltage calibrator, model 
121 A. Provides a precisely settable source 
>f AC or DC voltage for checking analog 


voltmeters, oscilloscopes, recorders, etc. 
AC output voltage can be in terms of 
RMS or peak-to-peak, and DC voltage 
output can be positive of negative. Oper¬ 
ating frequencies are 400Hz and lKHz. 
The voltage range is 0 to 11IV in six 
ranges and 100V to 1110V at 400Hz only. 
AC acuracy is 0.15 pc of setting to 11IV 
and 0.35 pc between 111V and 1110V. 
DC accuracy is 0.2 pc of setting. An ac¬ 
cessory reads calibration errors directly 
in percentages. In addition, a tracking 
dial allows reading of indicator error in 
percentages even in the presence of range 
error, 

THE PLESSEY COMPANY LTD, Lon¬ 
don, England, has announced the retire¬ 
ment of Mr G. Frank Perry as managing 
director of Plessey (New Zealand) Ltd at 
the end of this year. At the invitation of 
the parent company, Mr Perry will contin¬ 
ue as consultant to the New Zealand 
activity, and remain a non-executive direc¬ 
tor. Mr Perry has been managing director 
in New Zealand for 24 years, having 
founded the company in 1946 for the 
original owners, AT&E. 


The Australian branch of the Texas Instruments Foundation has donated 
equipment worth $3,000 to the School of Electrical Engineering of the 
NSW Institute of Technology. The gift comprised integrated circuits, silicon 
and germanium transistors, diodes and other devices, including examples of 
high quality components of the type used in the US missiles and space 
program. In this picture: Mr J. Smith (Texas Instruments) makes the 
presentation to Dr E. Swinbourne (centre) and Dr C. St J. Lamb . 


Bulova's American Time Products division 
has a patent pending on an important 
innovation in tuning forks: By affixing to 
the fork's tines a pair of vanes which 
can be slotted, notched or pierced as 
desired, the fork can be made to chop light 
or similar energy beams—making possible 
optical effects never before achieved. 

Bulova fork light choppers offer great 
advantages over motor-driven types: There 
are no wearing parts—no lubrication is 
required—operational life is many times 
longer! Forks handle light more 
efficiently. They are smaller and lighter 
than any other chopper. Example: 

A 2 cu. inch package can chop 1,000 
times per second! 

And Bulova keeps coming upwith important 
improvements. Among the latest— forks 
can now be supplied with peak-to-peak 
tine excursions of W at 200 cps. 

In addition, Bulova has recently patented 
torsional tuning forks. Each tioe twists 
about its own axis independently, in 
opposite phase.This eliminates rate change 
due to attitude or 
acceleration, and 
results in the most 
constantanduniform 
movement known. 
Bulova torsional 
forks can be used 
for any number 
of scanner 
variations—in 
spectrophotomers, 
automatic star 
tracking units and 
densitometers.Write 
for information. 




MAICO ELECTRONICS INC. 

Division of W.A. 

Sheaffer Pen Co. (Aust.) Pty. Ltd. 
Mount Street, Heidelberg, Vic. 3084 


AMERICAN TIME PRODUCTS 
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high reliability instruments 



Intensive engineering in Meguro products has produced instru¬ 
ments of the highest standard, used widely in leading research 
and development laboratories and also in manufacturing plants 
for inspection and testing. 


OSCILLOSCOPES FOR CIRCUIT ALIGNMENT 

MSW SERIES 

A wide range of instruments used in the visual alignment procedures for RF 
and IF circuits. These instruments consist of an internal stable sweep generator 
with calibrated output, frequency marker and an oscilloscope. 

Available in 5 M and 9" screens, they are available for specific IF bands and 
also specific AM and FM bands. 



AUTOMATIC DISTORTION METER 

MAK-M7 

The MAK - 657 is designed for simple and rapid measure¬ 
ments of the distortion and signal voltages in audio frequency 
circuits. It will measure the distortion at two spot frequencies, 
400 Hz and 1000 Hz, which are widely used in amplifier and 
radio set development and testing. 

Signal levels over a wide frequency range, 20 Hz to 100 kHz, 
can readily be determined. 


SIGNAL GENERATORS 

MSG SERIES 

These signal generators are available for AM and FM applica¬ 
tions. Features include high output (up to 4V), low AM distor¬ 
tion, automatic and manual frequency control. Other models 
available for FM receiver testing for accurate calibration of 
the VHF and IF bands. 


For full specifications and prices contact: 


WARBURTON FRANKI 


• ADELAIDE 56-7333 

• BRISBANE 51-5121 

• HOBART 23-1841 

• LAUNCESTON 31-3300 

• MELBOURNE 69-0151 


ELECTRONIC INSTRUMENTS 


• MOUNT GAMBIER 2-3841/ 

• NEWCASTLE 61-4077 

• PERTH 8-4131 

• SYDNEY 29-1111 

• WOLLONGONG 2-5444 
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CRT WITH REAR WINDOW 


A new cathode ray tube, produced by 
the Westinghouse Electronic Tube Divi¬ 
sion, features both double-axis micro- 
deflection and an optical rear window. 
The rear window makes it possible to 
project maps, grids and other data on 
to the CRT screen as a background to 
the actual display. The CRT display can 
also be photographed through this win¬ 
dow without blocking the front tube face. 

Designated the WX-30838P, the new 
CRT is electrostatically focused and has a 


55-degrees electromagnetic deflection. The 
double-axis auxiliary micro-deflection is 
electrostatic. The tube is suitable for 
alpha-numeric and radar displays where 
small beam deflections must be made. The 
CRT is non-aluminised, and has a 12in 
diameter spherical faceplate. Mountable in 
any position, the tube is available with a 
choice of most of the standard JEDEC 
phosphors. (Westinghouse News and 
Information Service, GPO Box 3270, Syd¬ 
ney, 2001.) 


MiMiMHiiiMiiHiiiHHmiiiiMKMimiiiiimiimiimiiuMtiHiiimimMiiimiiiiimiiiiMiimHmiiimiffiiNmn 


MADDRELL BROS PTY LTD, 6 Orion 
Road, Lane Cove, NSW 2066, Agents for 
Crouse-Hinds. Midget bending and form¬ 
ing presses. Designed for model shops and 
for short and medium run production, the 
presses bend, form, punch, cut, stake and 
emboss. The hand press (illustrated) is of 
compact design, rugged, accurate and 



weighs only 451b. The other model is sim¬ 
ilar but has an air cylinder and hand valve 
for high speed pneumatic operation. 
Standard tooling supplied includes four 
x>ttom dies, three top dies, one adjustable 
itock stop, one bending mandril, one man- 
iril support, and three alien wrenches. 
Both models will hold tolerances to .003dn. 
rhe bed plate, ram and die holders are 
hardened and ground steel. 

MAGNETIC PRODUCTS DIVISION, 
M COMPANY, 950 Pacific Highway, 
►ymble, NSW, 2073. Helical video tape, 
Guardsman” 360 series. This tape has a 
pedal “back treatment” to guard against 
rhysical damage caused by windowing, 
inching and scratching. It has an elec- 
rieally conductive backing to minimise 
le static attraction of air-borne con- 
iminants. Said to feature outstanding 
gnal-to-noise ratio and RF output, the 
ew tape is marketed in both ±in and lin 
ddths compatible with most video tape 
reorders. 

‘Scotch” brand tape container. 

designed for maximum shipping and stor- 
$e protection of lin helical video tape, 
ompatible with all standard NAB hub 
>els up to 10iin in diameter, it is 
oulded of rugged Cycolac plastic to re¬ 
st hard knocks over extreme temperature 
inges. Within the case, the reel hub is 
ipported by triple-strength posts and a 
1M Shock Shield” which cushion the reel 
minimise tape windowing and cinching. 

PLESSEY ROLA PTY LTD, The 

oulevard, Richmond, Vic 3121. 
oudspeaker kit To build a 0.625 cu ft 
stem with a frequency response from 
>Hz to 19KHz and capacity to handle 
>W. It contains a Rola C60 woofer and a 
3GX tweeter, a special tunnel port, 
x>k-up wire, a cross-over capacitor, a 50- 
im potentiometer, a control knob, a com¬ 
ment mounting board, external terminals 
d full construction details. The 
adspeakers are newly designed types: the 
>0 is a high-compliance, high-emciency 
ss speaker with a response from 3 5Hz to 
>KHz ±6dB on average level, sharp 


cut-off being achieved at 5KHz by a spec¬ 
ially treated heavy-mass cone; the C3GX 
is a curvilinear cone tweeter with flat re¬ 
sponse from 1.5 to 19KHz ±6dB, the 
cone being designed to achieve a sharp 
low-frequency cut-off. 

BARKER AND TAYLOR PTY LTD, 

York Place, Carlton South, Vic 3053. 
Agents for Donovan Electrical Co Ltd, 
UK. Temperature sensing control unit, 
“Temp-tect” A thermistor overload relay 
for the protection of motors and other 
electrical machines fitted with thermistors. 
It stops a motor when the motor running 
temperature exceeds the safe limit for the 
insulation of the windings. The thermistors 
fixed into the motor windings are con¬ 
nected into a temperature sensing circuit 
in the control unit which in turn opens or 
closes the motor starter. The unit auto¬ 
matically opens the starter circuit should a 
thermistor connection be shorted. 

FAIRCHILD AUSTRALIA PTY LTD, 

PO Box 151, Croydon, Vic 3136. Silicon 
NPN power transistors, type AY8120-3. 
Diffused planar epitaxial transistors with 
discrete emitter geometry and integrated 
feedback resistors. Features: high power, 
30W at 50 deg C and VCE 40V; high 
voltage, 80V (AY8120 and AY8121) and 
60V (AY8122 and AY8123); high cur¬ 
rent, 5A; beta guaranteed at three points 
— 50mA, 2A, and 5A; high fT, 60 and 
70MHz minimum at 0.5A. 

EMI (AUSTRALIA) LTD, Commercial 
and Advanced Electronics Division, 14-18 
Parramatta Rd, Homebush, NSW 2140. 
Standard Professional Electronic Cabinets, 
type SPEC 30. Available in free-standing 
or standard 19in rack versions. The free¬ 
standing version is equipped with handles 
and rubber feet that form an interlocking 
system to permit stacking of the cabinets 
to 10 units high. By removing the handles 
and the rear support, and by mounting a 



pair of brackets, the unit is converted to a 
rack-mounting version. The top and bot¬ 
tom covers are of galvanised vinyl lami¬ 
nated steel, other metal parts of hard ano¬ 
dised aluminium. The cabinets come in 
two sizes, 3iin and 5iin deep. The 
handles project Hin past the front bezel. 

PLESSEY DUCON PTY LTD, PO Box 
2, Villawood, NSW 2163. Mosaic logic cir¬ 
cuits, MP100 series. A range of low-cost, 
high noise immunity logic circuits. 
MP102B, dual 3-input NAND: MP103B, 
dual 3-input AND-OR (with inverter); 
MP104B, dual 3-input NOR; MP105B. 
6 -input NOR/OR; MP106B, counter/ 
register/bistable element. 


LUX HAS 
THE BEST 
AMP. 
FOR YOU! 


| **>»<$ *d*@ 

MM * t> 19 


Take a close look at the Lux 
SQ 507. It’s the highest 
quality solid state amplifier in 
the famous Lux range. Powerful 
R.M.S. rating of 120 W total 
(8 ohms) — 60/60 W per 
channel, from improved circuit 
design. An automatic re-setting 
type protective circuit has been 
added to safeguard power 
transistors. Frequency response 
is 20 — 50,000 Hz. less than 
—1 dB. Total harmonic 
distortion, less than 0.08% 

(50 W, 8 ohm, 1 kHz), 
Independent tone adjustment 
of either right or left hand 
channel, as well as high and low 
filters are provided. Two sets of 
speaker connectors permit the 
use of separate speaker 
systems controlled by a main/ 
remote speaker switch. 

Exterior finish is as attractive as 
its hi-fi performance. Hear the 
Lux SQ 507 soon at Encel, the 
best equipped centre for audio 
comparison. You’ll agree it's 
a world beater! Write for full 
technical details now. Encel 
price is only $350.00 
(inc. sales tax). 
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Stablemate of the powerful 
SQ 507 is the new Lux SQ 503. 
R.M.S. power is 60 W total 
(8 ohms). This unit is 
the perfect answer if you’re 
seeking the finest sound at an 
economical Encel price of 
$269.00 (inc. sales tax). 
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And there's the renowned best 
seller — the popular Lux SQ 77 
TW. This gives R.M.S. power 
of 60 W total (8 ohms) with 
similarly high standards of 
quality performance. 
Unbeatable value at Encel’s 
price — $179.00 (inc. sales tax). 


HEAD OFFICE: 431 BRIDGE ROAD. 

RICHMOND, VIC. 3121 
TEL 42 3762 

SYDNEY STORE: GROUND FLOOR, 

2 SM BUILDING. 257 CLARENCE STREET. 
SYDNEY. N.S.W. 2000 
TEL. 29 4563. 29 4564 

■ AUSTRALIA'S GREATEST HI-FI CENTRES 

■ TRADE-INS ACCEFTED ■ TERMS 
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■ ABOUT IT 


We can house your instruments 
in any size or shape of cabinet 
you need. 

Aladdin can supply a whole range 
of beautifully modern Imhof 
racks, cases and consoles in a 
whole range of standard or 
custom-built styles. Attractive 
Imhof handles in a variety of 
styles and finishes. 

Imlok framework for cases can be 
ordered already assembled or 
delivered ready for easy self- 
assembly. 

Next time you've got a housing 
problem, call us: Aladdin 
Industries. We'll put you in good 
shape. 

IMLOK & IMHOF 



Aladdin 

INDUSTRIES PTV. LTD. 


43 Bridge Road, Stanmore. 
2048. 'Phone 51 -2826. 

688 


ROYSTON ELECTRONICS PTY LTD, 

22 Firth Street, Doncaster, Vic 3108. 
Agents for Hughes Aircraft Co, USA. Low 
cost MOS frequency dividers. The simplest 
is a 4-terminal device, the HCTR01G2, 
designed for frequency division from 0 to 
about 500KHz and applicable to electronic 
organ circuits. The HCTR0201 represents 
the next step in complexity with the addi¬ 
tion of asynchronous SET and RESET ter¬ 
minals, and a Q-bar output. In the 
HCTR0206, six of the above circuits are 
cascaded on a single chip. The device has 
buffered true (Q) outputs of each octave, 
and is suitable for music applications 
where frequency division is required at 
low speeds, low power levels, and low 
cost. An application note is available des¬ 
cribing the use of the HCTR0206 in a 
highly stable crystal clock generator cir¬ 
cuit. 

H. ROWE & CO PTY LTD, PO Box 42, 
East Melbourne, Vic 3002. Agents for 
Grado Laboratories Inc, USA. Magnetic 
stereo cartridges. Two cartridges which 
fared well in recent comparative tests con¬ 
ducted by the publications “Stereo Re¬ 



view” and “High Fidelity,” are now avail¬ 
able from H. Rowe & Co stores in all 
Australian capital cities. The model FTR, 
fitted with spherical diamond stylus, is 
priced at $15 retail. The FTD, fitted with 
elliptical diamond stylus, is priced at $32 
retail. 

VARIAN PTY LTD, 38 Oxley St, 
Crows Nest, NSW 2065. X-band Gunn- 
effect oscillators, VSX-9011 series. Low- 
voltage devices intended for X-band mili¬ 
tary and commercial systems requiring 
moderate tuning range, such as automatic 
frequency control. Each model in the 
series delivers a CW output of at least 
25mW over a 400MHz mechanical tuning 
range selected between 8.0 and 12.4GHz. 
In addition, each of the devices can be 
electronically tuned 30MHz above its 
mechanical setting by applying a positive 
DC voltage to its varactor diode. The 
units require two voltage supplies: a very 
low DC bias voltage for a Gunn-effect 
diode, and a low DC supply for a varactor 
diode. 

AUSTRALIAN GENERAL ELECTRIC 
PTY LTD, 103 York Street, Sydney, 2000. 
Integrated voltage regulator, type D13V. A 
monolithic IC in a standard epoxy TO-98 
package, designed for use as a shunt volt¬ 
age regulating element. Features: wide 
voltage range (10V min, 40V max); simple 
resistor programming; high pulse current 
rating (1A max for lOuS pulse width); 
DC current rating 40mA; high gain; low 
dynamic impedance; low temperature 
coefficient; programmable “zener.” 

PLESSEY DUCON PTY LTD, PO Box 
2, Villawood, NSW 2163. Mosaic analog 
switches, ML150 series. With full gate con¬ 
trol isolation and gate oxide protection, 
these switches are available in 6-way mul¬ 
tiplexer, dual sample/hold, and 3-bit DI- 
AN configurations. The MP130 series 
(with large negative output voltage swings 
of 30V) provide matching drive circuits 
for the ML 150. 

ROYSTON ELECTRONICS PTY LTD, 
22 Firth Street, Doncaster, Vic 3108. 
Tung-So! subminiature lamps. Seven lamp 
styles are offered in a range of voltages 
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from 1.35 to 28 with sizes ranging from 21 
mil sub-miniature printed-circuit board 
mounting types to small screw base, flange 
base, and solderable-lead units. Moulded 
base lamps and special lamp assemblies 
are also available on special order. 

AURIEMA (A’SIA) PTY LTD, 443 
Kent St, Sydney, 2000. Agents for Micro- 
circuits Inc, a division of Aerovox 
Corp, USA. Thick-film T-pad attenuators. 
Mounted in a modified TO-5 can and suit¬ 
able for CATV and MATV systems and 
distribution amplifiers. Features include: 
frequency range 0 to 300MHz; resistors 
rated at 1/8W; impedance 75 ohms (other 
values available on special order); case 
material, moulded plastic; attenuation 
ranges from 0 to 15dB with tolerances up 
to -f-l.OdB. 

WARBURTON FRANKI LTD, PO Box 

182, Chatswood, NSW 2067. Agents for 
Zenith Electric Co Ltd, UK. Powerstay 
automatic voltage stabilisers. Available in 
2.4KVA to 95KVA models, the Zenith 
Powerstay protects and maintains perform¬ 
ance of all voltage sensitive equipment by 
smoothing out fluctuations caused by sup¬ 
ply variations or intermittent loading of 
distribution systems. Features include: 
high-speed response and high accuracy 
unaffected by normal environmental 
changes; no introduced distortion;- un¬ 
affected by load power factor; true RMS 
sensing; transistorised control amplifier; 
robust construction; simple to install; 
almost noiseless operation; price is said to 
be significantly lower (with better voltage 
stabilisation) than any comparable system. 

MOBILE COMMUNICATIONS, PO 
Box 105, Clayton, Vic 3168. FM Two-way 
radio, model FM 734. Designed to 
operate in the high or low VHF bands, it 
can be used as a mobile or fixed station 
and is available in 25W and 10W models. 



Features include: telephone handset and 
loudspeaker combination which gives 
privacy within a vehicle when necessary; 
either single-channel or up to 10-channel 
operation; powered from a standard 12V 
vehicle battery; fitted with electronic mut¬ 
ing to suppress the background noise in 
the absence of a signal; extremely small 
and easy to install; front panel is designed 
to cushion any impact in the case of colli¬ 
sion. 

TEKTRONIX AUSTRALIA PTY LTD, 
80 Waterloo Road, North Ryde, NSW 
2113. Spectrum analyser module, model 
1401. An extension of the plug-in concept, 
this module provides complete facilities 
for spectrum analysis in the frequency 
range 1 to 500MHz when used with a" 
Sony/Tektronix 323 oscilloscope, or any 
similar instrument having a 0.2 V/div 
vertical deflection factor and a 0.5V/div 
horizontal deflection factor. Among the 
features of the 1401 is automatic centre 
frequency positioning in the search mode. 
At 50MHz/div frequency span (dis¬ 
persion), the centre frequency automatical¬ 


ly becomes 250MHz, preventing a possible 
erroneous display. In the search mode, the 
centre frequency control positions a nega¬ 
tive marker to indicate that part of the 
spectrum which will appear at screen 
centre When the frequency span is reduced 
to less than 50MHz/div. 

Other features include: easy carrying; 
multiple positions for convenient viewing 
and access; interchangeable power packs 
(normal AC line, 6 to 16V DC, or internal 
rechargeable batteries); up to 1MHz reso¬ 
lution bandwidth; 60dB dynamic range; 
designed for severe environments. 



Tektronix 1401 spectrum analyser 
module with a 323 oscilloscope . 


INDUSTRIAL AND DOMESTIC 
EQUIPMENT CO, PO Box 163, Dan- 
denong, Vic 3175. Agents for Delco Radio 
Division, USA. Transistors, types 
2N3212-5 and DTS-801. The 2N3212-5 
series are germanium PNP Nu-Base power 
transistors designed primarily for appli¬ 
cations where fast switching, high voltage, 
and small size are important. A high sus¬ 
taining voltage makes them useful for 
high voltage, medium-current inductive 
switching. A low-saturation voltage makes 


TEAC 

Available new at only these 
franchise stores. 



Hear the TEAC A20 Hi-Fi 
cassette tape deck. It's not 
cheap but it is the best $199 

AUTEL SYSTEMS, 

20 Pittwater Rd., 

Gladesville. Ph. 89 0663 
CONVOY TECHNOCENTRE. 
449 Kent St. 

Sydney. Ph. 29 6475. 

DYNA STEREO PTY. LTD., 

331 Princes Highway, 

St. Peters. 51 7071. 

FORMA STEREO. 

4I5A Pacific Hwy., 

Artarmon. 428 1830. 

GLENDOR CAMERA AUDIO. 
43 The Corso, Manly, 97 2709. 
LYONS RADIO. 

221 Belmore Rd, 

Riverwood. 53 9615. 



COMMUNICATIONS RECEIVER 


• 4 BANDS COVERING 540 Kcs. TO 
30 Mcs. 

• TWO MECHANICAL FILTERS 
ENSURE MAXIMUM SELEC¬ 
TIVITY. 

• PRODUCT DETECTOR FOR S.S.B, 
RECEPTION. 

• AUTOMATIC NOISE LIMITER. 


• LARGE TUNING AND BAN0- 
SPREAD DIALS FOR ACCURATE 
TUNING. 

• CALIBRATED ELECTRICAL 
BANDSPREAD. 

• “S” METER AND B.F.0. 

• 2 MICROVOLTS SENSITIVITY 
FOR 10 dB S/N RATIO. 


PRICE: F0R/F0A SYDNEY: $178.50 


Ws 


| CONSULT YOUR LOCAL RADIO DEALER, OR 
MAIL THIS COUPON 


onlf electronics 

PTY L TO 
STDNtr. AUSIRALIA 


tdt/eri/ 


Please forward fraa illustrated literature and 
apeeifieations on Trip equipment. 

Name. 


(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. Ad<,fW 
Cables and Telegraphic Address: ‘WESTELEC, 
wHHfi Sydney. Phone: 401212 
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ncvisoi breaks down 

your RESISTANCE 

Just a few drops and 
resistance disappears 


SERVISOL applied to contacting sur¬ 
faces ensures instant removal of cor¬ 
rosion and oxidisation from all 
electrical contacts — without dis¬ 
mantling. Provides a lasting and pro¬ 
tective film, removes loosened 
deposits almost immediately, result¬ 
ing in, and maintaining, low and 
noiseless contact resistance. Super 
Servisol is non-toxic, non-inflam¬ 
mable . . . does not attack plastics, 
paint or rubber. 

SERVISOL in standard Vz pint tin. 

Price . .. 88c 

SUPER SERVISOL in 8 oz Aerosol 

Container with 6" Applicator. 




Price 


$1.25 


Use SERVISOL and 
SUPER SERVISOL for— 

• Variable capacitors • Valve holders and pins • Relay con¬ 
tacts • Switches • Turret tuners • Noisy volume controls 
and all contacts in the electrical and electronic field • 
Potentiometers. 

AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 


Distributed for 

JACOBY 

MITCHELL 


Sydney 


Melbourne 


Adelaide 


Brisbane 


MAX CUMMINGS IS PROUD TO 
ANNOUNCE HIS APPOINTMENT AS 

SYDNEY CITY DISTRIBUTOR FOR 

TAPE RECORDERS 
TAPE DECKS 
AMPLIFIERS 





Full range of A.K.G. Microphones, Headphones for REVOX 
CASH OR TERMS — HIGHEST TRADE-INS 


Re vox Taperecorder 


• Three motors. 

• Three Heads. 

• Micro Switching. 

• Second on sound-echo— 

• 10^" reels. 

• Professional quality. 

Revox Amplifier 

• 80 watts R.M.S. (2 x 40 watts). 

• Complete matching of all inputs. 

• All silicon transistor?. 

• Swiss quality. 

PHOTO HI-FI 

Pin STREET, 
SYDNEY, 61 2049 
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them ideal for use in high-efficiency 
switching circuits. The high-frequency 
characteristics make them useful in 
medium power amplifier circuits. The 
DTS-801 is a high-voltage, triple-diffused 
silicon NPN power transistor, designed for 
use in TV vertical deflection circuits oper¬ 
ating off the AC power line. It is rated 
at 800V collector to emitter voltage, and 
has a maximum power rating of 100W. 

AUSTRALIAN TELE¬ 
COMMUNICATIONS DEVELOPMENT 
ASSOCIATION has appointed Mr A. J. 
Anderson and Mr K. C. Sheel as coun¬ 
cillors of the association. Mr Anderson is 
general manager of Austral Standard 
Cables Pty Ltd; Mr Sheel is manager of 
Bly’s Industries Pty Ltd. They fill va¬ 
cancies caused by the resignations of two 
councillors who have retired from business 
—Mr L. E. Anderson, formerly managing 
director of ASC, and Mr A. W. Titterton, 
formerly managing director of Bly’s. The 
association has admitted two further com¬ 
panies as members: Transmission Products 
Pty Ltd, of Sydney, and Hy-Q Electronics 
Pty Ltd, of Melbourne. The ATDA mem¬ 
bership now totals 50 companies engaged 
in telecommunications or electronics work 
in Australia. 


PLESSEY TELECOMMUNICATIONS 
PTY LTD, Faraday Park, Meadowbank, 
NSW 2114, has announced the forma¬ 
tion of a new unit specialising in control 
systems. The manager is Mr L. R. Hulka, 
and the sales manager Mr J. C. Kearton. 
The activities of the new facility will in¬ 
volve industrial and process control and 
telemetry, remote plant operation and in¬ 
dication, data logging and collection, office 
terminal equipment, data acquisition, 
traffic control, and the engineering of 
pecial systems of all descriptions for in- 
ustry and commerce. 


TOTAL ELECTRONICS, a new divi¬ 
sion of Cannon Electric (Aust) Pty Ltd, 
PO Box 8, North Brighton, Vic 3187, has 
been appointed distributor for the follow¬ 
ing manufacturers formerly represented by 
Cannon Electric: Motorola Semiconductor 
Products Inc, Thomas and Betts Co, 
Sprague World Trade Corp, Welwyn Elec¬ 
tric Ltd, Thermalloy Co, Augat Inc, Mag- 
necraft Electric Co, and ETC Inc. Can¬ 
non connector inquiries may be addressed 
to Total Electronics or to Cannon Electric 
(Aust) Pty Ltd, PO Box 22, East Brighton, 
Vic 3187. 

SCOTT ELECTRONICS Auckland, 
New Zealand, has contracted to supply 
RF plastic welders for a manufacturmg 
project being launched in Fiji by Wrought 
Iron and Steel, a subsidiary of Burns Philp 
and Co Ltd. Initially a 2KW multi-pur¬ 
pose welder will be installed. The range of 
applications covers large items such as tar¬ 
paulins and small articles such as sta¬ 
tionery and gift items. (Robin Bailey Ltd, 
Box 9361, Newmarket, Auckland, New 
Zealand.) 



A Scott RF plastic welding unit 
similar to those to be supplied 
initially to Fiji. 


Transmitting Antenna 



This WB/230 transmitting antenna, 
operated by the Overseas Tele¬ 
communications Commission (Australia) 
at Doonside, NSW, is the first of a family 
of antennas manufactured by Hawker Sid- 
deley Electronics Ltd under licence from 
C & S Antennas of the UK. It provides 
omnidirectional coverage in the HF range 
from close in to ranges in excess of 2,000 
miles. 

DISTRIBUTORS CORPORATION 
PTY LTD, 24 Johnston St, Fitzroy, Vic 
3065, has been appointed Australian 
representative for Houston Instrument, of 
Texas, USA. Houston Instrument (a divi¬ 
sion of Bausch and Lamb) designs and 
manufactures a comprehensive range of 
digital plotting equipment, 

AMALGAMATED WIRELESS (A’SIA) 
LTD, distributors of Audex recording 
discs, has advised that Audex Pty Ltd has 
discontinued manufacture of this line. In 
making the announcement, the manage¬ 
ment of Audex has expressed its apprecia¬ 
tion for the support the products have re¬ 
ceived during 30 years of production. 

MUSIC FOR PLEASURE PTY LTD 
and RCA LTD have signed an agreement 
under which the Music for Pleasure 
organisation will be responsible for sole 
distribution of “Camden” and “Victrola” 
records outside the traditional record 
shops. RCA will continue to supply Cam¬ 
den and Victrola records to all record 
shops and record departments in depart¬ 
mental and chain stores. 

IRH INDUSTRIES LTD has opened a 
new Melbourne office to handle sales and 
servicing of the group’s extensive range of 
electronic equipment and components. The 
new office, under the direction of Mr W. 
R. Smith, is located at 74 Ragland Street, 
Preston, 3072. Previously, marketing of 
IRH products in Victoria was handled by 
the group’s cable division at 143 Christ¬ 
mas Street, Fairfield, 3078. That office will 
now concentrate exclusively on Victorian 
sales of IRH cable and wire products. 

WARBURTON FRANKI LTD, PO Box 

182, Chatswood. NSW 2067, has been 
appointed distributor for the Italian 
company Societa Generale Semiconduttori 
SpA (SGS), SGS manufactures a wide 
range of planar transistors, diodes, special 
products and microcircuits. The range of 
integrated circuits includes RTL, DTL, 
CL, MOS, and linear circuits. Engineers 
at SGS’s Milan development laboratory 
recently perfected a production process, 
Planox, for the manufacture of micro- 
circuits which is said to give increased 
component reliability and greater produc¬ 
tion yields. B 


JEMCO 

The reliable multimeter! backed by 
dependable service since 1959. 

Ex Stock with 50,000 O/V 



• Overload protected, shockproof. 

• Polarity Reversing Switch. 

• 4in Mirror Scale and Carry 


Carrying 

Handle. 

• DC and AC Current to 10 amp. 

• Resistance to 200 meg, 5 ranges 
(50 meg. US-100). 

DC volt: 0.25, 1, 2.5, 10, 50, 250, 

1000. 

AC volt: 2.5, 10, 50, 250, 1000. 

DC current: 50 UA, 1, 25, 500mA, 

10A. 

AC current: 10 A. 

US-100, 20.000 O/V .. .. $29.90 
US-105, 50.000 O/V .. .. $34.50 

Leather case. $4.60 

Including Sales Tax. 


LEVELMETER 200 uA 



1* x 7/ 8”. $3.10 

DIGIT COUNTERS 
For Tape Recorder*. 


$3.00 



1.54 Pulley Revs, per count 


RECORDING AND PLAYBACK 
HEADS 





• 47 dB to 5KC .. .$1.95 

• High quality: 57 dB to lOKc $4.60 

• Erase Head (limited stock) $3.00 


DYNAMIC MICROPHONE 



Chrome finish with fork stand 

and lead. $4.15 

All prices including sales-tax. 

Available from leading merchants 
or distributors: 

iNoivA pty. "Lid. 

24 Bellevue Road, Bellevue Hill, 2023 
TeL 36 4401. 

Mail this coupon for information on 
Multimeters, Test Equipment, Panel- 
meters, Audio Accessories, Radio Parts. 


FIRM .. 
ADDRESS 


Post Code 


Attention Mr . EA1070 
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You already know the "spacesavers" — the FP Series — 
also the "functionals" — the heat embossed FM Series — 
Now meet the "Bobby Dazzlers'.' The New LT-1 Series. 
Check these advantages 

* Highest light output 

* Screw in coloured lens — flat or domed 

* Single or twin lamps 

* Chrome dress ring or coloured lens escutcheon 

* Quick connect or screw terminals or twin PVC flex — 
never before have you had such a choice 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE. TE LEPHONt S ■ 


ME LB VIC 
HOB. TAS 
LAUN TAS 
PERTH W A 
ADEL SA 
BRIS OLD 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


RR235C 
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Not just indicators... 

...that’s the difference. 












TECHNICAL BOOKS 
AND PUBLICATIONS 


Electronic organs 


SERVICING ELECTRONIC ORGANS 
by Max A. Applebaum and 
Donald A. John. Published by 
TAB Books, Blue Ridge Summit, 
PA.17214 USA. Vinyl cover, 160 
pages 11 x 8 inches. Price in 
Australia $9.95. 

While solid-state devices have con¬ 
tributed to the reliability of electronic 
organs, the job of repairing organs, 
when service is required, poses consid¬ 
erable difficulties. 

• Few electronic servicemen are 
familiar with their design and opera¬ 
tion. 

• The changeover to solid-state 
techniques has coincided with, and 
encouraged, the use of far more am¬ 
bitious circuitry than was common in 
the valve era. 

• Servicemen generally are less 
familiar with solid-state devices than 
they are with valves and valve tech¬ 
niques. 

While no one book could hope to 
transform a radio serviceman into an 
instant expert on a subject as com¬ 
plicated as electronic organs, the 
authors have made a sincere attempt to 
provide material which could at least 
partially bridge the gap. 

In eight chapters involving the initial 
one hundred pages, they explain th? 
role, the design and the construction of 
each of the major segments of a 
modern electronic organ. Summarised, 
the chapters cover: 

ORGAN BASICS: Organs from the 
learly acoustic instruments to the 
modern electronic variety; basic circuit 
concepts, oscillators, dividers, ampli- 
|fiers, and organ voices. 

TONE GENERATING SYSTEMS: 
'ircuits used in typical instruments, 
likely troubles, and how to identify 
them. 

SIGNAL DISTRIBUTION: Footages, 
labs, mixing, etc. 

KEYING AND SUSTAIN: Typical 
ceys and key switches, diode and tran¬ 
sistor keying, pedals, sustain. 

ORGAN VOICING: Filtering, syn¬ 
thesis, separate oscillators. 

POWER AMPLIFIERS: Power, rat- 
lgs, preamplifiers, power supplies, 
|roubleshootirg. 

SPECIAL EFFECTS: Tremulant, 
[ibrato, Leslie loudspeakers, per- 
jussion, delay reverberation, etc. 
RHYTHM EFFECTS: An excellent 
ind-up of rhythm ideas, circuits, de¬ 
vices and their integration with com- 
tercial organs. 

The final chapter “Troubleshooting 
id Tuning” involves another 28 pages 
tcked with information ranging from 

short course in transistors, to printed 
tiring techniques and methods of cop- 
hg with repairs to typical assemblies. 
The latter portion of the chapter and 
appendix give helpful information 


about tuning and musical frequencies. 

On the basis that virtually all new 
organs use solid-state devices, the 
authors bypass the older valve in¬ 
strument completely. However, the 
reader who has managed to absorb the 
information in the book would find tihe 
servicing of the older and simpler valve 
instruments a relatively easy task. 

Again, the authors have drawn on 
American organs only for their illustra¬ 
tions of circuits and methods and the 
manufacturers of Thomas organs 
appear to have been particularly co¬ 
operative in providing material. Once 
again, however, the reader who 
managed to absorb the information 
available would not find it too hard to 
adapt it to organs from manufacturers 
other than those specifically mentioned. 

At $9.95, this is not a cheap book 
but it is certainly a good one and right 
up to the minute in its coverage of the 
subject. Our copy came from Grenville 
Publishing Company Pty Ltd, 401a Pitt 
St, Sydney, 2000. (W.N.W.) 


Auto ignition 


lems of transistorised ignition and the 
methods used to overcome them. 

Chapter four carries the theme into 
practical circuits, mainly of commercial 
units. One commercial design includes 
a breakerless trigger circuit using a 
magnetic pickup device. 

The principles and advantages of 
capacitor discharge ignition systems are 
covered in the fifth chapter, but only 
briefly. 

The sixth and seventh chapters are 
devoted to commercially available units 
in the transistor and the CD systems 
respectively. Both chapters give exten¬ 
sive treatment of circuiry, installation 
and trouble shooting, with photographs 
of typical installations in American 
cars. In the CD section, three breaker¬ 
less systems are mentioned briefly. 

More installation and trouble¬ 
shooting hints are given in the eighth 
chapter, including waveforms on an ig¬ 
nition analyser oscilloscope under 
conditions of correct and incorrect 
adjustment. 

The final part of the book is devoted 
to four appendices, including a glossary 
of terms used in the text. 

To sum up, the reviewer felt that the 
book is a very convenient reference 
source for those who need to build up 
their knowledge of ignition systems. 


TRANSISTOR IGNITION SYSTEMS 
HANDBOOK, by Brice Ward. 
New revised edition. Published by 
Foulsham-Samms, Bucks, England. 
176 pages 9in x 6in. Hard cover. 
Australian price: $3.85. 

While this book was printed in the 
UK, the text was written by an Ameri¬ 
can author. An introductory note 
preceding the preface and directed to- 
words the English reader, discusses the 
availability of certain components and 
stresses safety and reliability. The 
observations would be appropriate also 
for the Australian reader. 

The first chapter discusses the opera¬ 
tion cycle of an internal combustion 
engine, with particular attention to the 
effects of timing and fuel burning rates 
at different speeds. Spark plugs are 
covered in some detail with reference 
to gap setting, heat range, and voltage 
ratings of the insulators. The chapter 
concludes with mention of distributor 
action and desirable conditions of the 
power source. 

Coil design is well covered in chap¬ 
ter two, with accent on inductance, dis¬ 
tributed capacitance and resistive load¬ 
ing, rise time and energy storage under 
various conditions of operation. 

At this stage, the electronic side of 
ignition systems is introduced with the 
established techniques of transistor 
triggering. A tabulation of suitable tran¬ 
sistor types is presented, along with ap¬ 
propriate characteristics. The com¬ 
bination of transistors and zener diode 
protection circuit is also discussed. 
Overall, this third chapter leaves the 
reader with a good idea of the prob¬ 
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in your spare time. 


Whatever your interests are in amateur 
radio, there’s a Stott Radio course for 
you. Easy to follow. Practical. Modern. 
Guidance all the way by top-flight radio 
engineers. 

Radio For Amateurs Course: 
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modern radio receivers. Learn about 
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Broadcasting is fascinating. Stott’s offer 
an entirely new course that enables you 
to sit for the Amateur Operator’s Certifi¬ 
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CHECK THESE FEATURES: 


there are wonderful Opportunities for the forward-looking man 
and woman. However, the best jobs go to those who have the 
foresight to prepare themselves by proper training. 

British Institutes have already trained some 300,000 men and 
women who have reached the top of the ladder. Therefore, it is 
up to YOU to make something of yourself. Don't delay, act 
NOW. Remember that an enquiry places you under no obliga¬ 
tion but could be the turning point in YOUR career. 


Modern streamlined methods ... you learn the fast way and 
make rapid progress. 

Courses based on STANDARD TEXTBOOKS . . . Lessons 
and Model Answers written and planned by experts. 

We provide all necessary text-books which remain your own 
property. 

Moderate fees payable by small monthly sums. Written 
guarantee. 

Courses can be "tailored" to individual requirements. 


OVER 500 COURSES 


offered by British Institutes include:— 


TECHNICAL 

Aero Engineering 
Air Conditioning 
Architecture 

Arch. Drawing & Design 
Auto. Engineering 
Building (all branches) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engineering 
Draughtsmanship 
Electrical Engineering 


Elec. Installations 
Electrical Machinery 
Electricity Supply 
Electronics 
Foremanship 
Foundry Practice 
Garage Management 
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Hydraulics 
Illuminating Eng. 
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Jig & Tool Design 
Machine Drwg. €r Design 
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Management 


Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Petroleum Technology 
Plastics 

Production Engineering 
Radio Engineering 
Radio Servicing 
Refrigeration | 
Reinforced Concrete 
Road Engineering 
Rubber Techriology 


Sanitary Engineering 
Structural Engineering 
Surveying 

Telecommunications 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 
Advertising 
Auditing 
Banking 
Book-keeping 
Business Management 
Commercial Art 
Commercial Law 


Computer Programming 
Costing 

Data Processing 

Economics 

Fiction Writing 

Journalism 

Office Management 

Personnel Management 

Salesmanship 

Secretaryship 

Shipping 

Travel 

GENERAL 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects. 

Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 
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lie rather brief treatment of the 
apacitor discharge method is unfortu- 
ate bait probably reflects the attitudes 
f 1963 when the original text was pre- 
ared. However, what is said could be 
upplemented by reference to articles 
n recent periodicals. 

Our copy for review was supplied by 
jtrenville Publishing Co Pty Ltd, 401a 
>itt St, Sydney 2000 (G.F.H.) 

Hi-Fi and stereo 

01 QUESTIONS AND ANSWERS 
ABOUT HI FI AND STEREO. 
By Leo G. Sands and Fred Scbu- 
naman. Published by W. Foul- 
sham and Co Ltd, Slough, 
Bucks, England. Hard covers, 128 
pages 81 x 5 inches, illustrated 
with circuits and photographs. 
Australian price $4.05. 

Assuming that a person has pur- 
based a hi-fi system and now wants to 
ind out what goes on behind the 
mobs, where does he look for the 
nformation? If the authors have their 
vay, it would be from this new vol- 
ime. They could be right, although it 
nust also be pointed out that a reader 
vho ha« no background whatever in 
ilectronics would still have a struggle 
yith some technical jargon and with 
Lrcuits used to illustrate the text. 

I The question and answer approach is 
Imething of a gimmick, because one 
fen hardly imagine the novice reader 
linking of spontaneous questions, 
Bentifying the subject in the index and 
hen looking up the aswer. The main 
lalue of the Q and A approach would 
le to allow for spasmodic reading and, 
■tentatively, to hold the interest dur- 
lig longer reading sessions. 

I The necessarily brief treatment of 
tch topic has left room for some 
lisunderstandings. On page 79, “wow”’ 
I referred to as “invariably a slowing 
pwn”; surely there must follow an ac- 
lleration which also produces wow. 
In page 40 is a statement which im- 
lies that intermodulation distortion 
lust attend any kind of frequency 
■aping. On page 36 D. T. N. Wilham- 
|n is credited with the evolution of 
le valve amplifier right through to the 
lest ultralinear type. 

■These criticisms, however, are 
tered by a reviewer who has probably 
len in the audio game for at least as 
lig as the authors and they don’t have 
In much relevance to the level of 
Inmunication which has been as- 
tied. 

■Overall, the text appears to have 
In well written and well prepared 
b suited to those who want to up- 
tie their understanding of audio/hi- 
Ifrom almost nothing to a useful 
■nething. Our review copy came 
lm Grenville Publishing Co Pty Ltd, 
la Pitt St, Sydney, 2000. (W.N.W.) 

p guide 

I RADIO OPERATOR’S GUIDE, 
I by Robert M. Brown. Published 
I by TAB Books, Blue Ridge Sum- 
I mit, Pa 17214, USA, 1969. Paper 
I covers, 5-3/8in x 8iin, 224 pages, 
I many photographs and diagrams. 
I Price in Australia. $4.95 soft 
I covers, $8.70 hard covers. 

This book can have little to offer any 
her in this country as we do not 
le an activity in Australia really com¬ 


parable to the citizen’s band in the 
USA. However, certain aspects of the 
book may be of some assistance to 
those who use the 27MHz band in a 
more limited way. 

The chapter headings give a fair in¬ 
dication ot the content. These are: 1, 
Introduction to OCB Radio; 2, Getting 
Your Licence; 3, Selecting CB Equip¬ 
ment; 4, Hand-held Transceivers; 5, All 
About CB Antennas; 6, Coax. Cable 
and Connectors; 7, The Installation; 8, 
Optimising Your Station; 9, Trouble¬ 
shooting Your Rig; 10, CB and Public 
Service, Providing Emergency Assis¬ 
tance; Appendix. 

Our review copy was supplied by 
Grenville Publishing Co Pty Ltd, 401a 
Pitt Street, Sydney, 2000. (J.H.) 

Reading circuits 

HOW TO READ ELECTRONIC CIR¬ 
CUIT DIAGRAMS. By Robert 
M. Brown and Paul Lawrence. 
Published by TAB Books, Blue 
Ridge Summit, PA. 17214. Stiff 
paper covers, 192 pages 81 x 51 
inches, freely illustrated by dia¬ 
grams and photographs. Australian 
price $4.95, hard covers $9.95. 

Published only in March of the cur¬ 
rent year, this book is certainly up-to- 
date. The authors have clearly appre¬ 
ciated the basic fact that no one can 
really read and understand electronic 
circuits without having some idea of 
the circuit function of the components 
represented. Merely to memorise a 
chart of names, symbols and things is a 
rather futile exercise. 

What the authors have done in this 
book is to talk about the various com¬ 
ponents — what they look like, their 
function in typical circuits and, of 
course, the symbols most commonly 
used to depict them in circuit diagrams. 
The reader who follows the text will 
not only gain a knowledge of circuit 
symbols and diagrams, as per the title 
of the book, but useful background 
information as well. 

By way of organisation, the authors 
devote chapters 1 to 5 to devices col¬ 
lected under the following headings: 
Basic Components (resistors, capaci¬ 
tors, inductors, switches, etc); Trans¬ 
ducers. Indicating and Miscellaneous 
Components; Solid-State Devices; 
Vacuum Tubes; Interconnecting De¬ 
vices (printed wiring boards, harnesses, 
connectors, etc). 

Chapter 6 explains the various types 
of diagrams (block, layout, pictorial). 
Chapter 7 discusses typical complete 
circuits and portions of circuits. This is 
continued in chapter 8. 

An appendix re-lists the symbols in 
alphabetical order, gives a selection of 
large fold-out circuits, shows terms and 
their abbreviations and finishes up with 
a glossary. 

Inspection of. the book would in¬ 
dicate that it has been quite carefully 
prepared and it should make helpful 
and not-too-difficult reading for the 
person who wants to get better 
acquainted with electronics and its 
symbols. 

I did notice that the abbreviations 
list “mw" as standing for both mil- 
1 watts and megawatts, which doesn’t 
make much sense but I certainly 
wouldn’t condemn a most helpful book 
for one small point like this. Our copy 
came from Grenville Publishing Co 
Ptv Ltd, 401a Pitt Street, Sydney, 2000. 
(W.N.W.) 



MADE FOR 
EACH OTHER. 

Grace G 840 Arm and 
Grace F-8C Cartridge 

Encel offers this famous Hi-Fi 
duo at the unbeatable price of 
$99.00 (inc. sales tax). 

The ultra lightweight headshell 
accepts all standard K" 
mounting cartridges. 

There is no better arm than the 
renowned G 840. It is specially 
shaped and tapered for torsional 
and resonant stability and fully 
compensated for side thrust. It 
moves with minimal friction on 
high precision gimbal 
mountings and is fitted with in¬ 
built oil damped lift and lower 
control. A calibrated rotary 
counterweight gives perfect 
adjustment of stylus pressure. 

For maximum performance 
team the G 840 with the top 
ranked Grace F-8C magnetic 
cartridge (Encel price for 
cartridge alone — $49.50 (inc. 
sales tax). This fine unit, with 
replaceable elliptical diamond 
stylus, has virtually flat 
frequency response and is 
ideally suited for laboratory 
testing of audio equipment. It 
maintains excellent separation 
well above 10kHz and tracks at 
minimal stylus pressure of 
0.5 — 1.5 gms. 

Frequency range 15 — 25 kHz 
+ 2.5 db — 1 dB, with cross 
talk less than —30 dB (1 kHz). 
Write now for full technical 
specifications of these top line 
components. 


HEAD OFFICE: 431 BRIDGE ROAD, 

RICHMOND, VIC. 3121 
TEL. 42 3782 
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SYDNEY. N.S.W. 2000 
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MAIL ORDER ONLY 

BILL EDGE 


-®- <J§>- -®- 

869 GEORGE ST, SYDNEY 2000 


All items listed are IN STOCK plus full range of capacitors, resistors, potentio¬ 
meters, tuning condensers, transformers, speakers, valves, switches (rotary, 
slider, toggle, etc) bezels, batteries, styli, tape (B.A.S.F.), cassettes, flex, 
soldering irons, relays, plugs, sockets, terminals, tag strips, tagboard, matrix 
board, copper clad board, etching materials, cases, chassis, TV aerials, cable, 
fuses, jacks and jack plugs and E.A. kitsets. 





PETER SHALLEY 


127 YORK STREET, SYDNEY 


ELECTRONICS Pty. Ltd. 

29-7021 29-3767 


$132 each 

TOKAI TC502 


• 1 watt. 

• All steel ease. 

• Ruggedised/ 
Defence spec. 

• Leather case. 

• Ext. Aerial con. 

• Ext. power con. 

• Fully P.M.G. 
app. as base or 
hand-held. 

• Noise limiter/ 
squelch. 

• Ear plug and 
Mic. input 
Options. 

a Nick. Cad. 

Batts. 

a Base aerial 
a A.C. adapter. 

We’ve sot lots 
cheaper. 

None better. 


NEW RELEASE Tokai TC512 now 300MW 


Units available for hire 


300mw Into final 
II Transistors, I Diode, 

2 Thermistors, 

Variable Squelch 

2 Channel Operation possible 
Call signal with Auto Cut Off 
All Metal Case. Plus Cow Hide 
Carrying Case 

Boosted to 300mw 
only $70.00 each 

Interstate Distributors: 

QUEENSLAND: L. C. Boughen it Co.. 

SO Grimes 9t.. Auchenflower. 

VICTORIA; K. J. Kelres A C. P./U 
4 Hill Court. Mecleotf. 

WESTERN AUSTRALIA: D. K. Northover. 
1 Dunvegan Rd., Appli 


We have lob of other unlh, new and used from as little as $25 each. Repairs, tuning and alignment are our speciality. 
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TRANSISTOR AUDIO AND RADIO 
CIRCUITS, edited by A. Peters. 
Published by Central Technical 
Services, Mullard Ltd, London, 
1970. Hard covers, 6in x 8-3/8in, 
203 pages, many circuits and dia¬ 
grams. Price in Australia $3.50 
plus postage 50c approx. 

This book was reviewed in our Sejv- 
tember, 1970 issue on page 168. \Ve 
have been informed that copies are 
available from Technical Book and 
Magazine Co Pty Ltd, 289-299 Swans- 
ton Street, Melbourne, 3000. 

Popular guide 

POPULAR TUBE/TRANSISTOR 
SUBSTITUTION GUIDE, by the 
TAB editorial staff. Published by 
TAB Books, Blue Ridge Summit, 
Pa 17214, USA, March, 1970. 
Paper coveis, 5-3/ 8in x 8 lip, 
224 pages, with 15 pages of valve 
base connections and one page of 
transistor base diagrams. Price in 
Australia $3.70 soft covers, $6.15 
vinyl covers. 

Substitution data for both valves and 
transistors are included in this quick- 
reference guide. It is divided into eight 
sections — four each for valves and 
transistors. Sections 1 and 5 list popu¬ 
lar US receiving valves and transistors, 
respectively, with substitutes. Section 2 
is similar, listing substitutes for US 
industrial and commercial valves. Sec¬ 
tion 3 is a cross-reference for US and 
foreign valves. Sections 4 and 8 give 
base diagrams for valves and transis¬ 
tors, respectively. Section 6 lists US 
substitutes for foreign transistors, while 
section 7 lists general purpose transis¬ 
tors. 

In section 1, substitutes are classed 
las “preferred” or “good.” The latter 
should work in most cases, but in cer¬ 
tain applications may not work as well 
as the original. In the industrial list, 
substitutes are classed as “equal or 
superior” or as “non-ruggedised equiva¬ 
lent.” In the US/Foreign cross-refer- 
:nce, substitute types are listed without 
►reference being indicated. In all the 
'alve sections, the only other informa¬ 
tion presented is a reference to the 
>ase diagrams in section 4. 

In all transistor substitution sections, 
mbstitute types are listed without 
►references. Additional information is 
[imited to type (PNP or NPN, germa- 
ium or silicon), application (for 
jxample AF, RF), and reference to 
►ase diagrams in section 8. 

Constructors wishing to build over- 
[eas-designed projects may find this 
lide useful where a valve or transistor 
originally specified is not readily avail¬ 
able. Again, this guide could be used to 
tind replacement types for faulty valves 
}r transistors when repairing imported 
omponents. 

In our review of the 1969 edition of 
tis guide, we criticised it on the 
|rounds that many Australian valve 
id transistor types were not listed, 
ren in the foreign sections. In this 
170 edition (which is about 50 pc 
rger) the valve sections have been 
►nsiderably enlarged and now include 
tost of the common Australian valve 
>es. However, as so many equipments 
►w use only transistors (and/or ICs) 


the guide is still of only limited value. 
In the case of transistors, it suggests an 
American equivalent for a US or 
foreign type, which may still leave the 
problem of finding an Australian 
equivalent. Perhaps next year’s edition 
will rectify this problem as this year’s 
has solved the valve problem! And will 
next year’s edition include ICs? 

Considered purely as a valve substi¬ 
tution guide, this book represents good 
value for money and should be of 
value to both constructors and service¬ 
men. Our review copy was supplied by 
Grenville Publishing Co Pty Ltd, 40 la 
Pitt Street, Sydney, 2000. (J.H.) 


LITERATURE—in brief 


BISHOP GRAPHICS INC., U.S.A., has 
published Technical Bulletin 1003 describ¬ 
ing Circuit Zaps. These are copper circuit 
component patterns, pads, and conductor 
baths, precision etched on 3.5mil glass 
epoxy base material, backed by a special 
pressure sensitive adhesive. The four-page 
bulletin has full colour illustrations of the 
use of Circuit Zaps in printed circuit 
board development. Inquiries should be 
addressed to the Australian representa¬ 
tives, Circuit Components (A’sia) Pty. 
Ltd., 460 Bexley Road, Bexley, N.S.W. 
2207. 


SOLID-STATE MICROWAVE 
PRODUCTS. A 36-page catalogue publish¬ 
ed by the microwave and semiconductor 
sections of Varian’s Solid State Division in 
the USA. It describes the division’s line 
of microwave diodes, RF frequency multi¬ 
pliers, power sources, Impatt ana Gunn- 
effect oscillators, and high power wave¬ 
guide limiters. The catalogue includes sec¬ 
tions on diodes, signal generators, and 
control devices. In addition, it describes 
the division’s line of special components. 
Inquiries should be addressed to the 
Australian associate company, Varian Pty. 
Ltd., 38 Oxley Street, Crows Nest, N.S.W 
2065. 

DELCO RADIO DIVISION, General 
Motors Corp, USA, has published an 
application note, No 44, which describes a 
pulse width modulated power converter, 
which is capable of 1KW output at 87.5 
pc efficiency, using 2N5157 and DTS-104 
transistors. The input and output voltages 
are 275V DC and 50V DC respectively. A 
voltage regulator is used to compensate for 
changes in load or input voltage. The 
switching frequency of lOKHz was chosen 
in consideration of transistor and core 
switching speeds against ease of filtering 
of the rectified output. Tape-wound toroid 
cores are used with magnetic amplifier cir¬ 
cuitry to create a controllable delay in the 
base drive waveforms of the bridge output 
circuit. Inquiries on company letterhead, 
should be addressed to Industrial & 
Domestic Equipment Co, PO Box 161, 
Dandenong, Vic, 3175. 
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Start to think positively about improving 
yourself now; getting a better, job; earning 
more money. .You too should own your own 
home; your own car; have everything you 
want. The key to all this training and educa¬ 
tion is within your capabilities. 

THE ANSWER: International Correspondence 
Schools can help you get this training. I.C.S. 
can train you at home, in your own time, for 
a career in the job of your choice. 

WHAT KIND OF JOB DO YOU WANT? 
Perhaps you’d like to be a writer, journalist 
or become an advertising executive. If you like 
meeting people, then perhaps you would make 
a good salesman,,, sales manager or marketing 
executive. Perhaps you like to build? You 
could become a foreman, builder or engineer 


electronics, expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are within your reach through I.C.S. training. 
OVER 236 I.C.S. COURSES. There are over 
236 I.C.S. Home Study Courses — one of 
them will undoubtedly cover the business you 
are now in or can help you break into an 
entirely new field. An I.C.S. Home Study 
Course can train you for the qualifying exam¬ 
inations in many professions. 

ACT NOW1 Opportunities are everywhere — 
but you must be trained. Over 8 million 
people have enrolled with I.C.S. throughout 
the world. Take the first step now — fill in 
the coupon below and we will send you a 
FREE book about the I.C.S. course that suits 


Accountancy 
Secretarial 
Cost Accountancy 
All Public Exams. 
Bookkeeping 
Small Business Owners 
Office Management 
Club Administration 
Shorthand-typing 
Modern Supervision 
Hotel-Motel Management 
Retail Merchandising 
ISME Marketing Exams. 
Sales Management 
Salesmanship 
Window Display 
Advertising Exams. 
Copywriting 
Commercial Art 
Painting in Oils 


your needs. 

YOUR FUTURE CAREER COULD BE LISTED HERE 

TV 6 Radio Servicing 


Water-Colour Painting 
Caricature—Cartoons 
Showcards—Tickets 
Signwriting 
Professional Writers 
Short Story Writing 
Freelance Journalism 
Script Writing 
Photography 
Interior Decorating 
Home Dressmaking 
Pattern Drafting 
Hostess—Entertaining 
Etiquette 

Foreign Languages 
English—Maths. 
General Education 
Nurses Entrance 
Police Entrance 
Building Trades 


Draughtsmanship ^ „ 

(Mech., Arch., Elect., etc.) 
Carpentry & Joinery 
Heating—Ventilation 
Air Conditioning 
Plumbing 

Estimating & Quantities 
Concrete & Struct. Eng. 
Surveying A Mapping 
Highway Engineering 
Clerk of Works 
Business Letters 
Civil Engineering 
I.A.M.E. Exams. 

Refrigeration 
Motor Mechanics 
Farm Machinery 
Diesels 

Driver’s Maintenance 
Electronics 


or Engineering 
Welding—Gas & Elect. 
Jig A Tool Design 
Eng. Drivers Exams. 
Industrial Chemistry 
Plastics 

Soft Drink Mnfg, 
Psychology 

Industrial Management 
Business Management 
Computer Programming * 
Maths for Engineers 
Production Engineering 
Small-Boat Sailing 
Boiler Attendant 
Decimal Currency 
Mercantile Agents 



3 I International Correspondence Schools. 

al■XJJ Dept. 695-400 Pacific H'way,.Crow’s Nest, N.S.W. 

Tel. 43 2121. Branches' all States and New Zealand, 

Send me FREE book on. 

Special Tuition Avail¬ 
able for ALL Exams., 
including! MATRICU¬ 
LATION, SCHOOL CER¬ 
TIFICATE, LEAVING. 

UNI ENTRANCE INST. 

OF SALES ADVERTISING 
INST. OF AUST. 

S0C. OF ACCOUNTANTS, 
INST. BUSINESS 
ADMINISTRATION 

INST. OF SECRETARIES. 

Name (Mr., Mrs., Miss) . Ago. 

ALL CAPITAL LETTERS PLEASE 

Address. 

Occupation. Phono. 
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IMPORTED COMPONENTS-Offer the largest range of Semi- 
Conductors available in this country. 

the following manufacturers: AWV, Fairchild, G.E., I.T.T., Motor- 
available from stock. Please enquire for any not shown. 


A wide range of devices from 
Rola, Philips, R.C.A., Texas, 


2N174 

5.46 

2N3643 

136 

2N251A 

4.10 

2N3644 

1.13 

2N270 

1.07 

2N3645 

1.44 

2N277 

3.77 

2N3646 

0.90 

2N278 

432 

2N3691 

0.85 

2N301 

2.66 

2N3692 

030 

2N301-A 

3.84 

2N3693 

0.86 

2N384 

2.88 

2N3694 

0.90 

2N388A 

236 

2N37Q2 

1.01 

2N394A 

2.13 

2N3703 

0.96 

2N404 

130 

2N3704 

1.77 

2N404-A 

1.74 

2N3705 

1.73 

2N406 

131 

2N3706 

1.65 

2N417 

1.77 

2N3707 

1.14 

2N441 

3.08 

2N3731 

3.17 

2N443 

331 

2N3819 

1.77 

2N456A 

430 

2N3826 

1.68 

2N458A 

6.12 

2N3827 

1.74 

2N489B 

14.76 

2N4036 

231 

2N591 

1.05 

2N4121 

1.04 

2N649 

2.12 

2N4250 

1.17 

2N657 

4.79 

2N4354 

1.28 

2N696 

1.13 

2N4355 

1.65 

2N706A 

1.08 

2N4356 

1.65 

2N929 

1.50 

2N4360 

138 

2N930 

1.80 

2SB474 

330 

2N1038 

3.92 

3N140 

2.55 

2N1046 

17.94 

3N141 

234 

2N1073B 

11.60 

AB1101 

130 

2N1100 

733 

AB1102 

0.87 

2N1132 

235 

ABU 36 

0.54 

2N1302 

1.01 

AC107 

238 

2N1303 

1.01 

AC125 

0.96 

2N1304 

1.13 

AC126 

0.96 

2N1305 

1.13 

AC 127 

1.16 

2N1306 

132 

AC127/128 

2.21 

2N1307 

132 

AC127/132 

2.16 

2N1308 

134 

AC128 

135 

2N1309 

1.64 

2AC128 

2.10 

2N1540 

4.08 

AC132 

1.05 

2N1546 

5.96 

AC172 

130 

2N1563 

5.45 

AC187 

130 

2N1639 

1.02 

AC187/188 

236 

2N1671-A 

5.16 

AC188 

1.16 

2N1671-B 

5.73 

2AC188 

231 

2N1908 

24.47 

AD139 

232 

2N2101 

235 

2-AD139 

5.04 

2N2147 

2.24 

AD149 

2.45 

2N2148 

138 

2-AD149 

4.89 

2N2188 

2.79 

AD161/162 

432 

2N2189 

337 

AD4004 

0.63 

2N2270 

2.64 

AF114N 

1.08 

2N2613 

133 

AF115N 

1.08 

2N2646 

2.19 

AF116N 

0.93 

2N2996 

3.15 

AF117N 

033 

2N3005 

532 

AF118 

232 

2N3053 

2.48 

AF185 

2.40 

2N3054 

2.63 

AF186 

436 

2N3055 

2.63 

AN1101 

0.60 

2N3525 

3.17 

AN1102 

0.68 

2N3563 

0.90 

AN1103 

0.60 

2N3564 

1.08 

AN1104 

0.60 

2N3565 

036 

AN1105 

0.60 

2N3566 

1.01 

AN2001 

0.45 

2N3567 

1.08 

AN2004 

030 

2N3568 

1.08 

AN7102 

0.90 

2N3569 

2N3638 

133 

0.90 

AN7105 

AS43 

AS 147 

0.68 

0.65 

0.66 

2N3638-A 

1.13 

AS148 

0.63 

2N3641 

1.13 

AS149 

0.68 

2N3642 

1.26 

AS208 

135 


Name 


Street 
City . 


AS300 

AS301 

AS306 

AS307 

AS308 

AS310 

AS311 

AS312 

AS313 

ASY73 

ASY76 

ASY77 

ASY80 

ASZ15 

ASZ16 

ASZ17 

ASZ18 

ASZ20 

ASZ21 

AT316 

AT31S 

AT319 

AT321 

AT322 

AT323 

AT324 

AT325 

AT331 

AT337 

AT338 

AT341 

AT350 

AT355 

AT356 

ATI 138 

ATI 138 A 

AX1101 

AX1103 

AX1104 

AX1107 

AX1108 

AX1127 

AX1130 

AX1131 

AX1132 

AX1142 

AX1143 

AX1144 

AX1166 

AX1284 

AX1285 

AX1298 

AX1304 

AX1305 

AVI 101 

A\ 1102 

AY1103 

AY1104 

AVU08 

AY1110 

AYlllSr 

AY1113 

AY1114 

AY1115 

AY1116 

AY1117 

AY1119 

AY1120 

AY1121 

AY6108 

AY6109 


0.77 

0.80 

Ml 

0.81 

0.81 

0.81 

0.77 

0.77 

Ml 

2.12 

2.10 

1.83 
1.68 
2.81 
3.03 
2.60 
2.91 
0.98 
2.16 
0.68 
0.68 
0.69 
0.69 
0.63 
0.68 
0.68 
0.83 
1.02 
0.75 
1.50 

6.69 
1.14 
0.98 
0.75 
2.66 

3.84 
1.53 

1.70 
1.86 
1.37 
1.86 
1.50 
1.50 
1.70 
1.50 
1.20 
1.58 
1.44 
1.37 
1.41 
1.28 
137 
1.44 

1.49 
0.68 
1.04 
135 
135 
1.65 

1.50 
0.69 
0.69 
0.60 
0.60 
0.68 
0.68 
0.60 
0.98 
0.98 
1.65 
1.65 


AY8108 (AY8103) 3.75 


AY8109 (AY8104) 

AY8112 

AY8113 

AY8114 

AY8115 

AY8116 

AY8117 

AY8135 

AZ069 

BA100 

BA102 

BA114 

BA122 

BC107 

BC108 

BC109 

BC147 

BC148 

BC149 

BC157 

BC158 

BC159 

BC177 

BC178 

BC179 

BC186 

BCY10 

BCY11 

BCY12 

BCY39 

BCY71 

BCZ10 

BCZ11 

BCZ12 

BDY20 

BDY38 

BF115 

BF145 

BF167 

BF173 

BF177 

BF178 

BF179 

BF180 

BF184 

BF185 

BF194 

BF200 

BFY51 

BSX19 

BSY11 

BY126/200 

BY126/4Q0 

BY126/500 

BY127/800 

BZX70 Series 

BZY88 C3V3 to Cll 

BZY88 C12 to C30 

BZY94 (Obsolete) 

BZY95 Series 

BZY96 Series 

BZZ14 to 29 

C106Y1 

D13-T1 

MB05 

MB1 

MB3 

MB6 

MJE2955 

MJE3055 

OA5 


3.00 

6.75 

6.08 

4.72 

235 

1.80 

9.15 
5.40 
031 
0.44 
1.46 
039 
0.53 
033 
0.76 
0.91 
0.76 
0.68 
0.79 
0.89 
0.76 
0.89 
031 
0.84 
0.92 
0.79 
2.59 
334 

3.14 
5.19 
2.05 
1.95 
237 

2.16 
331 
2.59 
87c 
64c 
1.08 

1.15 
1.63 
1.80 
2.04 
1.80 
0.72 
0.72 
0.67 
132 
5.19 

2.16 
833 
0.48 
036 
0.63 
0.78 
1.95 
033 
0.98 
0.98 
2.16 
2.16 
237 
2.10 
1.95 
138 
2.03 
2.65 
339 
435 
3.06 
035 


ORDER FORM 

To IMPORTED COMPONENTS, P.O. BOX 1683P, 
G.P.O., MELBOURNE. 3000. 


OA10 

0.87 

OA47 

0.65 

OA90 

0.32 

OA91 

033 

OA95 

039 

OA202 

0.75 

OA670 

1.68 

OA675 

0.60 

OC20 

6.38 

OC22 

3.03 

OC23 

3.80 

OC24 

3.45 

OC44N 

1.11 

OC45N 

1.11 

OC74 

0.96 

2-OC74N 

1.92 

OC75N 

1.49 

OC140 

1.95 

OC141 

2.60 

OC201 

3.78 

OC202 

3.68 

OC915 

231 

SD55 

0.63 

SE1001 

1.13 

SE1002 

130 

SE1010 

1.80 

SE2001 

0.98 

SE2002 

1.20 

SE3030 (AY8112) 

6.75 

SE3031 (AY8112) 

6.75 

SE3032 (AY81131 

6.75 

SE3033 (AY8114) 

4.72 

SE3035 (AY8114) 

4.72 

SE4001 

1.05 

SE4002 

1.13 

SE4010 

1.20 

SE5001 

2.10 

SE5002 

2.10 

SE5003 

2.48 

SE5020 

4.05 

SE5023 

3.15 

SE5025 

1.35 

SE6001 

0.75 

SE6002 

0.90 

SE7001 

4.05 

SE7002 

3.60 

SE7010 

4.05 

SE7020 

5.40 

SE8001 

4.05 

SE8002 

4.50 

ST2 

1.47 

T1C31 

4.44 

T1C44 

1.68 

T1C45 

1.92 

TIC46 

2.03 

T1C47 

2.27 

T1S37 

2.36 

T1S43 

2.36 

T1S68 Pair 

17.40' 

TIS88 

2.63 

40250 

1.78 

40360 

2.48 

40361 

2.49 

40362 

2.69 

40406 

1.80 

40407 

131 

40410 

1.65 


ALL PRICES INCLUDE 


TAX AND POSTAGE 


l 

ft. . 

15$ 


State.*...Postcode. 

Please supply items indicated thus □ 

I enclose cheque/postal note—money order. Goods forwarded freight free. 


i 

I 

I 

JL. 
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the newest and most compact 
engine analyser available... 
the all-in-one 








only $95 — half the price — more than twice 
the value of other engine analysers! 


20 service functions from the one machine! 


Now for the first time, a truly multi-purpose Engine Analyser—ideal 
for automotive mechanics and the keen motorist alike! 

Versatile, accurate, designed to professional standards, the D.K.1. 
Engine Analyser is fully transistorised and battery operated. 
Approximately 12" x 6" x 7", the D.K.1. Engine Analyser weighs 
9lbs., making it completely portablel 


iechnipac 


Technical Training International Pty. Ltd., 
P.O. Box 328, Chatswood, N.S.W. 2067. 


The D.K.1. Engine Analyser contains a Tachometer and Dwell Angle 
Meter in one unit—so convenient—so economic! It's ideal for spark 
checking, without having to remove the spark plugs—invaluable for 
all service station requirements! The D.K.1. Engine Analyser, fully 
.assembled, costs only $95.00. Half the price—more than twice the 
value of any other Engine Analyser on the market! Complete with 
full operating instructions detailing testing procedures and fault¬ 
finding techniques for use on all makes of cars. The D.K.1. Engine 
Analyser carries a written warranty against defective parts or 
equipment—it's made in Australia and has been tested by the 
N.R.M.A. This unit is also available to Electronics Australia readers 
in kit form at a cost of $85 


To. Technipac Systems Division, 

Technical Training International Pty. Ltd. 
P.O. Box 328. Chatswood, N.S.W. 2067. 


EA.10 70 


Please send me the D.K.1. Engine Analyser. Enclosed is 
cheque/Money order.l understand that it I am not completely 
satisfied I may return the analyser and my money will be re¬ 
funded in full. 


Name_ 

Address.. 


State.. Post Code_ 

1 1 $95 assembled 1 J $85 in kit form 
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AMATEUR BAND 
NEWS AND NOTES 


The cost of being an amateur 

The subject of the cost of equipment for an amateur 
radio station often crops up when amateurs get together, 
particularly when imported single-band equipment is 
under consideration as a desirable acquisition. 

by Pierce Healy, VK2APQ 


Other aspects of the cost of being an 
active member of the amateur service 
are being discussed among many 
amateur operators. 

In this regard the point most obvious 
is the increase in the amateur station 
fee from $2.00 per year to $6.00 per 
year. This increase was publicised by a 
news release to members by the Feder¬ 
al Secretary of the Wireless Institute of 
Australia, early in August. The 
increase, to come into effect as from 
October 1, 1970, had been confirmed 
by the Controller of Radio, Postmaster 
General’s Department. 

It was also pointed out that this was 
the first increase in amateur station 
licence fees since 1924. On this basis 
and the fact that rising costs are assoc¬ 
iated with all levels of industry and 
business, it is to be expected that the 
cost of administering the issue of 
licences by the Post Office has increased 
during that period of time. 

Although the exact figures for other 
countries are not available for direct 
comparison with the new fee, it does 
appear that it is, in general, com¬ 
parable with the rate set by the admini¬ 
strative authorities in the majority of 
countries. 

The actual cost of equipment is 
mother story. The more modern tech- 
liques and the advancement of solid 
tate devices has left the Australian 
imateur radio operator at a distinct 
lisadvantage, compared with his broth¬ 
er operators. This aspect is particularly 
evident in comparison with the United 
States of America and Japan. 

The release of surplus Government 
quipment following World War II pro¬ 
dded a bonanza to the amateur opera- 
or of 20 years ago and no doubt a 
mall source of revenue to the Govern- 
nent. Excellent use was made of the 
quipment and many new uses, due to 
he resourcefulness of the amateur 
:enerally, were found for some of the 
xotic items originally produced for the 
rmed services. The most important 
act was that the effect on the family 
>udget was quite small. 

miiiiitmmiMtimitiiimiiiiitimiiiiimimmiiiimtimiiiiiiimiiimiiiiMiiiiiuii 

4ew* and notes of Divisional and 
Zlub activities submitted for inclusion 
n these columns should be forwarded 
lirect to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 2200. 


Although there is quite a substantial 
quantity of that type of equipment still 
being used in amateur stations, this 
source of supply has dried up and ex¬ 
cept for the advent on the market of 
commercial type two-way mobile radios 
suitable for conversion to net frequen¬ 
cy operation on the VHF amateur 
bands, the present day amateur has 
very little, good inexpensive equipment 
available to him. 

To maintain his station in accord¬ 
ance with the third article of the Aama- 
teur’s Code — ‘The amateur is pro¬ 
gressive, he keeps his station abreast of 
science” — it is necessary for him to 
have ready access to modern com¬ 
ponents or commercially produced 
equipment at reasonable cost. 

In America and Japan a very large 
market exists for amateur station 
equipment. The Stanford Research In- 
situte report “Amateur Radio: An 
International Resource for Tech¬ 
nological, Economic, and Sociological 
Development,” issued in August 1966, 
when referring to the economic effect 
of amateur radio on the radio and elec¬ 
tronic industry, stated that: 

“Current gross annual sales of ama¬ 
teur equipment in the United States are 
estimated at between $35 million and 
$40 million. The rate of increase of 
this figure is generally agreed to be 
about five percent per year. If sales of 
amateur equipment continue to grow, 
annual amateur sales will reach $48.5 
million by 1970.” 

Similar figures are not available for 
Japan. However, the Editor of “Elec¬ 
tronics Australia” has indicated 
that during his recent trip to 
“EXPO 70,” he was amazed at the 
quantity of equipment available solely 
for amateur use and the number of 
stores that catered exclusively for the 
requirements of the Japanese amateur 
radio operators. 

In 1968 the Wireless Institute of 
Australia sought various facets of 
information from Australian amateurs. 
It was shown that each Australian 
amateur spends on an average $132 per 
year or in the vicinity of a total of 
$560,000 per year in Australia. In¬ 
dications were that the spending will be 
much the same over the next couple of 
years. (For details of the report, see 
“Amateur Radio,” February, 1969.) 

Although the figures quoted repre¬ 


sented the average amount spent, in¬ 
cluding components for home construc¬ 
tion projects and commercially built 
units, only 30.6 pc of the amateurs in 
Australia used mainly commercial 
equipment. Of the commercially built 
equipment the amount spent would be 
mainly for single-sideband transceivers 
imported from either the United States 
or Japan. As far as can be ascertained 
there is no comparable transceiver, 
solely for amateur band operation, 
being commercially produced in 
Australia. 

The Australian market is consid¬ 
erably smaller than the US and Japan¬ 
ese markets and it is understandable 
that it would be uneconomical for the 
Australian electronics industry to match 
the prices on the local market of the 
highly developed American and Japan¬ 
ese equipment, even with the current 
tariff duties imposed on such imports. 

Amateurs are a self-trained group, 
with a technical skill well above aver¬ 
age. Their services to the community, 
both in times of civil emergencies and 
international conflicts have often been 
referred to in the opening addresses of 
Remembrance Day Contests. They are 
a group which provides a source of 
trained and dedicated people for the 
electronics industry and commu¬ 
nications services, as is shown by a re¬ 
cent WIA survey, which indicated that 
nationally an average of 38.8 per cent 
of Australian amateurs are employed in 
one of these two categories. It does not 
seem unreasonable that some assistance 
should be given to such a group, assis¬ 
tance which would enable them to ac¬ 
quire and operate the equipment neces¬ 
sary to keep their stations abreast of 
modem developments. 


CALLING ALL 

PROSPECTIVE 

AMATEURS 

The Wireless Institute of Australia was 
established in 1910 to further the in¬ 
terest of Amateur Radio. With over 
half a century's experience, who could 
be more qualified in teaching this sub¬ 
ject? 

Correspondence Courses are available 
at any time. Personal Classes com¬ 
mence in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR. W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, 2065 
NEW SOUTH WALES 
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New All 
Silicon 
30/60 
WATT P.A. 
PORTABLE 
AMPLIFIER 

12.16 volts. 2 inputs. 5MV and 100MV. 
D mentions S^in W x S^ln H x 8ialn 
D. 15 ohm output No. 763D. . . $62 
For 125.250.500 ohm output 592D. 
$62. For 240v op., $33 extra. 

10 WATT P.A. 

Inputs 5 MV and 100 MV lOw R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
with 1 4 ohm 2 8 ohm or 4 16 ohm 
speakers in parallel, same cabinet and 
dimension as 30w above, complete with 
240v power supply. 

Wired and tested No. 485 . . . . $40 

Freight extra In both cases. 

R.C.S. COMPUTE 
DO-IT-YOURSELF 
KITS 

Peak reception, 
low price. No ex- 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF 
Transports 7. 

Complete kit — No. 640 . . . . $43.50 
Portable car radio, identical to 640 
above, plus extra switch and car coil. 

etc. No. 642 .$46.00 

Postage $1 

(Write for booklet on 640 and 642.) 

NEW TRANSISTOR PREAMP 
KIT 

SIZE 3x2 x 11n. 2 reg. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 
Wired ready for use 672D . . - - $8.00 

HIGH IMP. “ “ - - 

Wired ready 

HIGH IMP - _ --- 

Wired ready for use, 682D . . . . $9.50 
Postage 10c each. Write for data. 



iay tor use o/zu . . . . eo.uu 
P. 2 tran. 680C • • $6.50 
dy for use, 680D .... $8.00 
P silicon 3 tran. 682C $ 8.00 


COILS and IF's 455 Kc 

Aer. R.F.. OSC. and |F’s .... $2.00 

Ferrite Aer. $2 

No. 265 Universal tape OSC. Coil, $6 
Postage 10c. Write for details and price. 


NEW SPECIALS FROM R.C.S. 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer. I.F., pwr. dectr. stages adjustable aerial 
coupling. Complete as illust.. wired and tested with 461 
dial, knobs and switch pot No. 474D, $31. Postage $1. 
WHISTLE FILTER for above set tor 6 kc bandwidth (can 
be altered to 9. 10 Or IIKc). No. 128, $4. Pest 10c. 




10W STEREO 

MULLARD 10 x 10 
watts R.M.S. 

equency 
Treble, 


PROTECTION. F 

Distorticn 0.5% 


With output transistor 
response 40cy to 30KC 
bass, boost 2008. 

Complete kit of parts No. 480C. 

Wired and tested No. 408D. 

Cabinet as illustrated . . ..extra 

Magnetic pick-up pre-amp. No. 7620 extra 
Inbuilt b/c tuner with w/filter . . . . extra $3 
Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


$74.00 

$79.00 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 
your drawings — write for particulars and drafting aids. 


578— 61.9C 
585—61-HP 
587—61 11P1 
577—52.1.C 
S76—53.A.10 
563—64.M.7 

579— 64. A .8 

683— 64.A.9 

678-65.0.9 

679—65.M.9 

684— 55.P.10 

685— 65.P.12A 
769—70.K.S 


686—65.P.126 
694—66.R.2 
704—67.P.2 

707— 67.P.3 

708— 67.A.3 

709— 57.P.4 
711—67.A4 
723—68.5.T 
731—68.M.12 
736—69.5.T 
750—70. A. 1 
756—70.R.1 
758—10P.1 


All above $2.50 


726—68.A.8 . . . . $2.80 

753—69.F. 10 • $1.80 

771— 70.P.6 . . $2.00 

772— 70.G.7 . . $2.00 

717—68. P.1 
741—69.P.5 
747—89.C.10 
746—69.P.9 

$3.00 

669—65.T.3 
/27—68.8.T 
728—38.0.9 

$3.20 

734—59.0.1 
728—68.S.3 
740— 

68.10.CL 

759—70.C.1 

$5. 

742—69.C.9 
746—69.D.10 
754—69.C.11 
749—69.C.12 
751—70.TX.1 

00 


B TRANSFORMER 

Tap 6 v and 9v D.C. at 
100 miiliamps 

Filter, condensers. rectifier. resistor, 
case, etc. $6.50. Post 20c. 

NEW STEREO 

MAGNETIC Of I Eft 
PRE-AMP VI I i9U 

Hum free. 5MV input. 

250MV out. Size 3" x lfi. 

2” x 1 ”. Wired ready rost 1 Uc 
for use. No. 762D. 

NOISE FILTER 
for radio and TV 

No. 27 line filter. 2 

amp.$8.50 

No. 29 10 amp. No. 
29B 20 amp. line 

filter. $35 

No. 30 pulse filter. 2 

M amp.$11.50 

No. 11 aerial filter $13 
Order direct. Pack, and 
post 50c. 



MAGNETIC STEREO PRE-AMP 

■n 5MC out 250 Mv. Bass and treble 

20DB. No. 724C.$29 

Wired ready for use. $31 

Postage 30c each. 

For crystal ceramic No. 722D . . $27 


NEW AUDIO AMPLIFIER 

4 transistors 
'a or 1 watt. 
Small size, cabi¬ 
net 3in x 2in x 
1 in plastic. 
Suitable crystal 
P./up. Inter¬ 
com. micro¬ 
phone, radio 
etc. (9 volt.) 
DO-IT-YOURSELF KIT 665 . . . . $10 
(Post 10c). Wired ready for use 665 D, 
$11.50. 



R.C.S. 


Order by Mail Order. Postal Note or Money Order (add post ), direct to — 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 587-3491, 587-5385 



NOW/ 


automatic- Antenna- 

iRotatOTjor LIGHTWEIGHT BEAMS 

Maximum Load 55 lbs 

Operates from 240V AC EFFICIENT 

Simple to Install-Easy to Operate 

Order YOUR 

fit ! f * • / P.O. BOX 4633, 

g.p.o. Melbourne 


64 Alfred street, 
milsons point. 

N.S.W. 2081 


ptv. LTD. 3001 . VIC. 


34 WOL Y A WAY. 

B ALG A. W.A . 606 1 


L.E. BOUGHEN 6 CO. P.O. BOX 136, 

TOOWONG. OLD. 4066 

Please forward one STOLLE Rotor 
by Rail/Post/Carrier. My Cheque/ 
Money Order for $.enclosed 

NAME. 


RHC 1 
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lesire on the part of the Govern- 
T tc ease substantially the tariff 
ca the importation of radio 
neit designed specifically for 
turuse would be greatly appre- 
I. It is not suggested that the ama- 
[shoild be privileged to procure 
■type of radio or electronic equip- 
I on a favoured basis, only single- 
land transceivers, antennas, and 
|alisec spares and accessories for 
ation, 

is considered that even at a very 
i lower rate of import charges, the 
|equent increase in sales would bal- 
the revenue now being gained by 
■limited import and demand of such 
ppment 

Vhat are the amateur operators* 
tights oa the subject? 

ICENCES IN GREAT BRITAIN 

"he Ministry of Posts and Tele- 
imunications in England has re- 
sed the following figures relating to 
lateur licences in force in the UK at 
end of March, 1970. 

'lass A. 13,486 

)Iass B ... .2,084 

'lass A/Mobile ... 2,558 

Class B/Mobile. 266 

Television . 180 

Model Control . 17,761 


RSGB TREASURER RETIRES 

As a result of a recent illness, Nor- 
an Caws, FCA, G3BVG, has found it 
cessary to resign as honorary 
jasurer of the RSGB. The Council of 
e RSGB has appointed Arthur C. 
orris, AACCA, G3SWT, to the posi- 
>n as the society’s honorary treasurer, 
ider Article 28A of the Articles of 
ssociation. 


QCWA 

The Sydney chapter of the Quarter 
jntury Wireless Association meets on 
e second Wednesday of each month 
the Combined Services Club, Bar- 
ck Street, Sydney. 

The format of the evenings is an 
formal chat as members arrive, 
>llowed by dinner at 7.15 pm, a short 
usiness discussion (if necessary) and 
len a member gives a short talk, seme¬ 
mes illustrated by colour slides or 
hotographs. 

During the past months members 
lave been entertained by: W5NW — 
iVayland (Soupy) Groves, “Amateur 
radio in the twenty’s”; VK2DI — Gor¬ 
don Cole, “Expo 70 and tour of 
Japan”; VK20Z — Tony Vanston, 
“Amateur radio in Canada”; VK2RA 
— Ray Priddle, “Tour of Japan and 
Moscow*’; VK2ADE — Frank Levir- 
rier, “Demonstration of instant colour 
photgraphy”; VK2APQ — Pierce 
Healy, “Trip to India and South-East 
Asia.” 

The 1970-1971 Year Book just re¬ 
ceived contains the names and call 
signs of about 5,000 members, 20 being 
Australians. 

Membership of the Association is 
available to any person who submits 
satisfactory proof that he or she is a 
licensed amateur radio (wireless) opera¬ 
tor, that he or she was licensed as such 
25 years or more ago, and who upon 
submitting an application is approved 
by the Board of Directors. 

The Association had its inception 
during a 10-metre (30MHz) “round 
table” on Friday evening, November 
14th, 1947, when John DiBlasi, W2FX, 
Uda Ross, W2UD, John Gioe, W2FD, 


AMATEUR RADIO EXHIBITION 

Radiocom 70, the international radio engineering and 
communications exhibition held recently by the Radio 
Society of Great Britain in London, gives a clear indication 
of the changing face of amateur radio in Britain. 


The show has always been small 
when compared with activities such as 
the XEA, but well supported by a band 
of faithful devotees ranging in ages 
from junior schoolboys to octogenarian 
electronic experts who grew up with 
the art. This year’s show was no ex¬ 
ception from the supporters’ point of 
view, but seemed a little light on the 
ground from the exhibitor angle. 

Quite a few of the stands were deal¬ 
er companies who appeared to be 
attending with the express intention of 
offloading some low-cost lines. Exam¬ 
ples of this included some unmarked 
power ICs being sold at about 50c 
each, with the comment that their 
identity was not known, but they 
“worked in the following circuits.” 
Others included quite a large amount 
of rather old ex-military equipments, 
from way back in the early valve days, 
as well as cut-price resistors and 
capacitors. 

One disappointment was the lack of 
“home brewed” equipment on show. In 
the past, there has been a great amount 
of amateur-built gear on display both 
as entiy material to the various com¬ 
petitions as well as for exhibition. This 
year however, only some seven items 
were submitted by private individuals. 

While the standard of construction 
of these items was high, indeed in one 
case of a tuner/counter it could be 
called “super professional,” the number 
submitted gives rise to the thought that 
much of the interest in building from 
scratch may be dying in the amateur 
world. 


The question arises “are amateurs 
becoming black-box minded.’* This 
thought was voiced by several RSGB 
officers and quite a few of the visitors, 
and was exemplified by much of the 
new equipment on display. It is 
possible to build a station using readily 
available high-quality equipments al¬ 
ready built to amateur specifications. If 
this trend is followed then companies 
such was Mullard, which has recently 
entered the audio market with a modu¬ 
lar construction system, will certainly 
have done the right thing. 

The Radio and Space Research Sta¬ 
tion at Slough illustrated its current 
work investigating the effect of the 
earth’s atmosphere on radio commu¬ 
nications, radiometer studies of the 
sun and troposphere, results from rock¬ 
et flights and experiments, and the 
application of satellite data to radio 
communication problems. 

Various publications were present 
with many examples of construction 
projects ranging from an electronic 
organ bass pedal unit through to ama¬ 
teur band communication receivers and 
analog and digital computer equip¬ 
ments. 

On the whole the exhibition was of 
great interest. However, it is indicative 
of market development that one or two 
of the manufacturer exhibitors felt a 
desire to extend their activities into 
more professional fields. Apparently it 
is becoming more and more of a “hard 
sell” situation in the amateur market 
due to the wide variety of companies 
and products involved. (Condensed 
from “Electronics Weekly,” August 26, 
1970.) 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiuiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiin 


Edwin Crane, W2EF Dr Earnest Cy- basis at $5.00, $10.00 and $25.00 re- 


riax W2D1, and Iving Groves, 
W2DX, decided that they should meet 
with other old-timers and form an 
association of amateurs who had been 
licensed for 25 years or longer. The 
first official meeting was held on Friday 
evening, December 5, 1947, in New 
York City. 

Membership fees are set on a three 
year, six year or Life Membership 


spectively, plus an entry fee of $3.00. 

Application for membership of the 
Sydney Chapter may be sent to George 
Wilson, VK2AGO, Secretary, QCWA 
Sydney Chapter, 31 Glenview Street, 
Greenwich, NSW 2065. Those wishing 
to attend the monthly meeting should 
in the first instance notify Brian An¬ 
derson, VK2AND, 14 Stuart Street, 
Longueville, NSW 2066. 


BIG SAVINGS ON COMPUTER BOARDS 



1-10 BOARDS 35c p«r board, pack and 
post 2Sc. 

11 -25 BOARDS 30c par board, pack and 
post W.A. 35c, Interstata 50c. 
2.6-100 BOARDS 25c par board, d. and p. 

W.A. 50c, Interstate 80c. 

100 BOARDS and OVER 20c per board, 
p. and p. W.A. 80c. Interstate Sl.OO/lOO. 

Averaae 3-4 transistors per board. 
Technical information supplied with order. 
ADEQUATE STOCKS FOR IMMEDIATE 
DELIVERY. 


COLSTOK ELECTRONICS 

Box 178, KELLERBERRIN, 6410. 
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Like being proud of their Kangaroo, Sato’s large variety of el 
parts is the favorite choice by Australians. Your inquiries are wel ^ 


SATO PARTS 


SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO , JAPAN TEL : ( 442 ) \ 
BANK ACCOUNT: MITSUBISHI BANK 


A vast range of SATO Parts 

For manufacturers 
For TV 
For radio 
For instruments 
For amplifiers 
For kitset builders 
For sound equipment 
For industry 
For stereo equipment 
For educational purposes 
For electronics 
For tape recorders 
Distributed by 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlm St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P/Ltd. 199 Collins St., Hobart. 
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1970 REMEMBRANCE DAY CONTEST 


The 22nd Remembrance Day Con¬ 
test, sponsored by the Wireless Institute 
of Australia for participation by all 
Australian amateur radio operators to 
perpetuate the memory of members 
who paid the supreme sacrifice in 
World War II, was held on August 15 
and 16. It was officially opened by 
Mr Horrie Young, Controller Radio 
Branch, Central Administration, Post- 
( master-General’s Department. 

Mr Young expressed his sentiments 
in a recorded address broadcast simul¬ 
taneously throughout the Com¬ 
monwealth by official Wireless In¬ 
stitute and relay stations. He spoke of 
the familiar call “CQ.. RD” that would 
again be heard throughout Australia 
and the rest of the world as a reminder 
that the hour of rememberance had ar¬ 
rived. He described this as the time 
“when amateur operators of this nation 
again commence a quite unique act of 
remembrance to honour the memory of 
amateur compatriots who paid the 
supreme sacrifice in the various armed 
conflicts”. 

He pointed out that, to those not 
familiar with the spirit of the amateur 
movement, the memorial may seem 
unusual with its absence of marching 
men, martial music and bugles. He re¬ 
minded his audience that the absence 
of such formal expressions of remem¬ 
brance in no way detracts from either 
the solemnity or significance of the 

JAMBOREE-ON-THE-AIR 

Last month’s notes covered many as¬ 
pects of the Boy Scout Jamboree-on- 
the-Air held annually. As a reminder, 
the date for the thirteenth JOTA is the 
weekend October 17-18, 1970. The suc¬ 
cess of this world wide event depends 
largely on the interest and co-operation 
of amateur radio operators. In that re¬ 
gard Australian amateurs have led the 
world. If you have not participated be¬ 
fore, join in the activity by assisting 
your local scout group. An attractive 
‘Participation Card,” issued by the 


occasion. Mr Young asked, “In what 
more fitting way may amateur opera¬ 
tors pay homage to their fallen com¬ 
rades than by indulging in the very 
pursuits that were made possible by the 
personal sacrifices of such comrades.” 

Mr Young then spoke of the com- 
tributions made by amateur radio 
operators to the nation, especially to 
the armed forces in times of hostilities. 
He said that amateur operators were 
represented in practically every theatre 
of conflict in World War n, including 
the HMAS Sydney during her ill-fated 
action with the Cormorant. 

The changes in radio technology 
then occupied Mr Young’s speech. He 
spoke of the phasing out of valves in 
favour of solid-state devices, the exten¬ 
sion of frequency usage to those bands 
from 144MHz upwards, and the ven¬ 
ture of amateur operators into satellite 
communications and moonbounce ex¬ 
periments. 

In conclusion, Mr Young said: “1 
should like to commend to your 
thoughts as you prepare for the long 
but exciting hours of competition 
ahead of you that you pause for a mo¬ 
ment and reflect on the marvels of the 
electronic age in which you live, and 
that you may take comfort from the 
fact that its very existence was con¬ 
tributed to, in part, by those very 
amateurs whose memory you are per¬ 
petuating in this Remembrance Day 
Contest.” 


World Scout Bureau, will be given to 
those taking part as a memento of the 
event. 

RITTY CONTEST 

Congratulations go to Adrian Pol¬ 
lock, VK2FZ, who topped the list of 
the scores in the RTTY contest run by 
the German Amateur Radio Club. Adr¬ 
ian’s score of 34,624 was well ahead of 
other participants throughout the 
world. Adrian lives in Blaxland, in 
the lower Blue Mountains, west of Syd¬ 
ney, NSW. 


iiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiiiiiitiiittiiimiiHiiiiiiiiniiiuiiiiuiiiiiiiiiiiiitiiiiiiiiiiiiiiiinimt 


iitiiiiiiiiiiiiiiiiiiiiiiHiiitiiiiiiimiiiuiiiiiiimiiiMiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimiiiuuiiii 

WIRELESS INSTITUTE ACTIVITIES 


The Commonwealth Banking Cor- 
>oration has made a donation of $200 
owards the Australis Project. The In- 
titute is very appreciative of this con- 
ributiori which will go towards the cost 
>f components for the second space 
ommunication project by members of 
he Australian amateur service. 

Members of the WIA, as well as 
ion-members who are interested in 
mateur radio, are invited to contribute 
o the Project Australis fund. The 
und is to finance the procurement of 
omponents for the construction of a 
^HF translator which will be part of 
le OSCAR VI amateur communica- 
on satellite, due to be launched early 
ext year. 

The satellite, a joint project with 
merican, Australian and German 
mateurs participating, will enable 
itercontinental communication be- 
veen amateur stations operating on 
iternational VHF/UHF amateur 
ands. 


Contributions should be sent to:— 
Project Australis 
P.O. Box 67 

East Melbourne, Victoria, 3002. 

NEW SOUTH WALES 

To assist those wanting to learn 
Morse code, the NSW Division has a 
recorded tape service available to any¬ 
one, whether a member of the WIA or 
not. 

The cost of the service is 30c per 
tape for a maximum loan period of 
two months, with a further charge of 
5 c for tapes not returned with¬ 
in the stipulated period. Payment may 
be made either by low denomination 
postage stamps or postal note payable 
to the WIA. NSW Division. 

When applying for tapes, please give 
the following information: Name of 
tape recorder used; number of tracks; 
maximum size of tape spool used; 
speeds at which the recorder plays. The 
majority of tapes are two track, on 5in 



SOANAR 
ELECTRONICS 
Pty Ltd. 


VIC.: 30-32 Lexton Rd., Box Hill. 

89 0238 

NSW: 82 Carlton Cr., Summer Hill. 
798 6999. 

GILD: R. A. Venn Pty. Ltd., Valley. 

51 5421. 

SA: A & R — Soanar Group, 470 
Morphett St., Adelaide. 516981. 
WA: Everett Agency Pty. Ltd., West 
Leederville. 8 4137. 

Sole Australian Agents 


every month 
45,000,000 

ELNA 


Catalogue now available 


Electrolytic Capacitors. are 
wired into quality equipment 
throughout the world . . . proof 
that ELNA capacitors are fully 
accepted and wanted by manu¬ 
facturers everywhere. 
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Choice of the Connoisseur 

^Moster 


Hi-Fi Equipment 




Full range 
of stereophonic 
Headphones, Headsets 
and Earphones 
available 


Agents: 


N.S.W. 

Hartley Electromotive (Aust.) Pty. Ltd. 

181 High St., Willoughby 

Old. 

T. H. Martin Pty. Ltd. 

56 Edward St., Brisbane 


S.A. 

Neil Muller Pty. Ltd. 

8 Arthur St., Unley 
W.A. 

D. K. Northover & Co. 

1 Dunvegan Rd., Apple Cross, Perth 


Homecrafts Tasmania 
199 Collins St., Hobart. 

Nichols Radio & TV 
91 Wellington St., Launceston 


macron electronics pty.ltd. 

70 Batesford Road, Chadstone, Vic., 3148. Tel. 56 7231 



GOT PROBLEMS ? COSTLY RECALLS? 

DISSATISFIED CUSTOMERS? CUT PROFITS? 

ENJOY COMPLETE CUSTOMER SATISFACTION 
FROM FITTING GENUINE 
TELECOMPONENTS PARTS 


KIT. LTU. 


A Member of the Hawker Siddeley Group 


752 Pittwater Road, Brookvale, N.S.W. 


• SYDNEY: Standard Components Pty. 

Ltd., General Accessories Pty. Ltd.. Law¬ 
rence and Hanson Electrical Pty. Ltd.. 
Electronic Parts Pty. Ltd.. George Brown 
and Co. Pty. Ltd., Mellor Bros.. Universal 
Car Radios Ptv. Ltd.. Trade Teletuners 
Pty. Ltd. 

• NEWCASTLE: Martin de Launav Pty. 

• WOLLONGONG: Martin de Launay Pty. 
Ltd. 


• GOSFORD: Lawrence and Hanson Elec¬ 
trical Group. 




MELBOURNE: Television Replacements. 
Radio Parts Pty. Ltd.. Douglas Radio Co., 
General Accessories Pty. Ltd., Warburton 
Franki Industries fMelb.) Pty. Ltd. 


• BRISBANE: General Accessories Pty. 

Ltd.. Telcon Australia Pty. Ltd. 
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• TOWNSVILLE: General Accessories Pty. 
Ltd. 

• ADELAIDE: Telcon Australia Pty. Ltd.. 
General Accessories Pty. Ltd. 

• MT. GAMBIER: Stewart Day. 

• PERTH: Carlyle and Co. (1959) Pty. 















ADDRESSES OF THE Wl A. 

Federal Executive: 

Federal Secretary, Wireless Institute 
of Australia, Box 2611W, G.P.O., 
Melbourne, Vic. 3001. 

Divisional Addresses. 

New South Wales: 

W.I.A. New South Wales Division, 
Wireless Institute Centre, 14 
Atchison Street, Crows Nest, N.S.W. 
2065 (phone 43-5795). 

Victoria: 

W.I.A. Victorian Division, 478 Vic¬ 
toria Parade, East Melbourne; Postal 
Address: P.O. Box 36, East Mel¬ 
bourne, Vic. 3002 (phone 41-3535). 

Queensland: 

W.I.A. Queensland Division, Box 
638 G.P.O., Brisbane, Qld. 4001. 

South Australia: 

W.I.A. South Australian Division, 
Box 1234K, G.P.O., Adelaide, S.A. 
5001. 

Western Australia: 

W.I.A. Western Australian Division, 
Box N002, G.P.O., Perth, W.A. 6001. 

Tasmania: 

W.I.A. Tasmanian Division, Box 
851, G.P.O., Hobart, Tas. 7001. 


spools, and recorded at 3 lips. Tapes 
available are: 

Beginner’s special, 50 minutes. 
i hour 5 wpm plus i hour 6 wpm. 
i hour 7 wpm plus | hour 8 wpm. 
i hour 10 wpm plus } hour 11 wpm. 
i hour 12 wpm plus i hour 14 wpm. 
i hour 15 wpm plus | hour 16 wpm. 
i hour 18 wpm. 

± hour 20 wpm. 

Requests for tapes or information on 
the service should be addressed to: The 
Morse Tape Supervisor, Max Francis, 
93 Kingdon Street, Scone, NSW 2337. 

Hunter Branch: The Annual Field 
Day of the Hunter Branch, NSW Divi¬ 
sion WIA will be held at Bolton Point 
Park on Sunday, 11, 1970, commencing 
at 10 am. 

The registration fee is $1 per adult; 
children under 12 years, if accom¬ 
panied by their parents, free. For all 
children unaccompanied by a parent 
and still attending school, the registra¬ 
tion fee will be 50 cents. 

The registration fee will include the 
charge for lunch, and two tickets per 
adult for liquid refreshment. Catering 
arrangements have been made for 
young children. The organisers request 
those attending to provide their own 
cutlery at lunch. 

Early registration in writing, or by 
[personal message or QSO to any Hunt- 
fer Branch member, will assist the com¬ 
mittee in making the catering arrange- 
Iments. 

Program 

0930: Registration. 

[ 1015 to 1045: Hidden transmitter 

punt on 144MHz for contestants in 
Ivehicles. 

I 1100 to 1130: VK2WI broadcast; Dis- 
bostal store sale opens. Transmitter 
punts for pedestrians. 

I 1135 to 1215: Hidden transmitter 

punt on 7MHz for contestants in 
l/ehieles. 

I 1200 to 1300: Lunch served in hall. 
I 1335 to 1405: HF and VHF mobile 
kcr amble. 

I 1415 to 1500: Contest for mobile 

Iperators on the 52.525MHz and 
|46MHz bands. 

I 1515 to 1615: 144MHz hidden trans¬ 
mitter hunt for contestants in vehicles. 

I 1630: Presentation of prizes. 

I As well as the above events, quizzes 


Amateur Aids Operation Deep Freeze 

According to US Navy men in Antarctica, the biggest morale booster is 
a telephone call to family and friends in the United States sent through 
David Porter, an amateur radio operator in Mendham, New Jersey. 


Except at McMurdo Station, where 
the Military Affiliated Station operates 
it is not possible for servicemen and 
scientists to contact their homes except 
through amateur radio operators. 
Radio contact is the only break in iso¬ 
lation commencing in early March as 
darkness and blizzards shroud the icy 
continent. The sun appears again on 
September 23, but it is sometimes a 
month later before the first aeroplane 
arrives with mail. A plane cannot land 
safely until the temperature rises above 
minus 60 degrees F. 

About a dozen amateur radio opera¬ 
tors in the US regularly spend nights 
chatting with the men of Antarctica. In 
minutes they can provide connections 
with any telephone in the US com¬ 
mercial telephone network. 

A noteworthy milestone in this 
volunteer work was reached on Satur¬ 
day, July 18, 1970, when Porter placed 


and other competitions will be con¬ 
ducted. 

For the mobile events a map of the 
area will be issued. 

Central Coast Branch: At a meeting 
of the Central Coast Branch, NSW 
Division, held on Friday, August 21, in 
the new club room at Kariong, Dr 


his 50,000th telephone call for the men 
of Operation Deep Freeze. At 5 am, 
Commander W. L. (Jack) Frost at 
McMurdo Station, Antarctica, spoke 
with Commander Eugene W. Van 
Reeth in Davisville, Rhode Island, via 
Porter’s circuit. 

Last February the US Federal Com¬ 
munications Commission gave Porter 
special authority to use two frequencies 
in order to operate duplex. His station 
uses dual antennas on a 65ft tower. Six 
assistants help Porter to maintain the 
circuit during the early morning hours 
which are the best for communication 
with Antarctica. 

To commemorate the 50,000th call. 
Porter was presented with a Deep 
Freeze plaque during the early morning 
session. Along with the plaque he re¬ 
ceived a letter of appreciation from 
Rear Admiral Welch, Commander 
Naval Support Forces, Antarctica. 


Lindsay Douglas, VK20N, gave a most 
interesting and informative lecture. The 
subject was “The Basics of Transistor 
Amplifiers, demonstrated with an 
oscilloscope.” At the end of the even¬ 
ing, members attending had a very 
much better appreciation of the capa¬ 
bilities of solid state amplifiers. 


COMMERCIAL AND AMATEUR CRYSTALS 

.01 per cent $4.25, .005 per cent $5.50 inc. S. Tox and 
Postage. Style HC-6U Holder Frequency Range 6 to 15 MHz 
Commercial Crystals in HC-6U Holders .005 per cent Tol¬ 
erance Frequency Range 6 to 15 MHz $6.00 plus S. Tax 

Write For Free Comprehensive Price List. 

FOR THE FAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY-STABILITY-ACTIVITY■ OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our modem Factory equipment allows us to otter you 
PROMPT DELIVERY for all your CRYSTAL requirements. 
DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PUZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs CARREL & CARREL 
BOX 2102, AUCKLAND. 


MESSRS ATKINS (W.A.) LTD., 
894 Hav Street. PERTH. 
MESSRS. A. E. HAROLD PTY. LTD. 
123-125 Charlotte Street. Brisbane. 
FARR ELECTRONICS 
Waterman Buildings, 

408 King William Street, 
Adelaide. 

Phone 84977. 


MESSRS LAWRENCE A HANSEN 

ELECTRICAL (VIC.) PTY. LTD.. 
34 Brisbane Street. Hobart, 
and 29 St. John Street. 
LAUNCESTON. TASMANIA. 
PARIS RADIO ELECTRONICS 
7a Burton Street. 
Darlinghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR RADIO 


LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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KITSET SPECIALS 


1W RMS AUDIO AMP 

employs TAA300 l.c.) 

+ Complete with printed circuit board and 
associated components. Output impedance: 
. K 8 ohms. 9V operation input sen: 2.5 mV 
^ includes connection data and 
Kit form: $5.30; wired 



$5.30 



I guarantee. 

$ 5.80. 

$5.95 


3W RMS AMP KIT 

Employs 4 transistors, circuit is one chan¬ 
nel of 3 plus stereo ampr— E.A. Sept. *69. 

8 ohm output impedance gives full 3W 
with 150mV input. Outstanding perform¬ 
ance. Kit complete to last item, inc. P.C. 
board. Special prices:— 

SINGLE CHANNEL, as illustrated $5.95 

STEREO VERSION.$11.80 

WIRED and TESTED: Mono, $6.95; 

Stereo, $12.80. 

POWER SUPPLY TO SUIT, $6.35. 
(Postage on above units, 50c.) 

3 STEREO AMP 

$35.98 

(Post $1.00) 


Complete kit as per E.A. Aug. 68. 3W 
RMS per channel. Specs, as above unit. Can 
be built in an evening. Ideal as a compact, 
lowprice Stereo unit. Complete instructions 
and guarantee. 




$6.35 


POWER SUPPLY KIT (1A) 

Comprises power transformer with sec. 
tappings at 6.3v, 7.5v, 8.5v, 9.5v, 12v and 
15v. at 1 amp. Bridge rectifier, filter cap¬ 
acitor. 2000uf/25v, instructions, etc. $6.35 
(Postage 50c.) 



$19.60 


10 + 10 AMP KIT 

As featured in E.A., April. 1969. Kit 
contains complete power amplifier. Gives 
full 10W. RMS per channel into 8 ohm 
speakers. 28V supply. 

SPECIAL PRICES: 

Mono, $9.85; Wired and Tested, $10.35; 
Stereo, $19.60; Wired and Tested $21.00; 
Power Supply to Suit . . . $9.15. 
(Postage 50c on above units.) 

POWER TRANSFORMERS 

(All 240v Primaries) 


No. 

Sec. Volts 

Current 

Price 

2155 

6.3. 7.5, 8.5, 

9.5. 12 & 15V 

1A 

$4.75 

5502 

44V, CT 

1.25A 

$6.46 

6413 

32V 

2A 

$8.99 

5504 

15V 

2A 

$4.30 

5579 

6.3V 

1A 

$3.75 

2150 

12.6V, CT 

2.5A 

$4.50 

6586 

50V. CT 

1.5 A 

$10.75 

6672 

15. 17.5, 20, 

24, 27 & 30V 

1A 

$5.55 


Pack./Post. 50c on Transformers. 


SPECIAL FOR THIS MONTH 




10 + 10 STEREO AMPLIFIER 
I0W. RMS per Channel • 8 ohms Output 
Bass & Treble Controls 
Regulated Power Supply 
The now famous and well proven 10 plus 10 stereo amplifier is now available In this 
new, modern slimline cabinet. The unb has been modernised to Include the Bass and 
treble controls, thus satisfying the dedicated Hi-F: enthusiast. Specifications as it per 
E.A. April. 1969. Kit complete to last screw. Comprehensive instructions. Can be built in 
a weekend. 

SPECIAL PI 


I: 


PRICE $55.98. WIRED AND TESTED $61.00, (Postage $2.00 Registered.) 


SEMI-CONDUCTORS 

New, Guaranteed 


AC125 

.. 74c 

OA90 . . . . 


AC126 .. .. 

.. 76c 

OA91/1N60 

17c 

AC 128 .. .. 

.. 70c 

OC44 

. . 48c 

AC127/128 

. $1.50 

OC71 .. .. 

48c 

AC187/188 

$1.90 

OC72 .. . . 

. 48c 

AF116N .. 

.. 70c 

OC74N .. . 

80c 

AD149 .. 

$1.65 

0081 .. •• 

60c 

AD161/162 .. 

$2.75 

2N5459 .. .. 

. $1.10 

BC108 

50c 

2N3638 .. .. 

. . 50c 

BC109 .. .. 

.. 50c 

2N2926 .. . 

75c 

BF115 .. .. 

60c 

EM401 

.. 36c 

BDY20 .. . 

. $2.00 

BA 100 .. .. 


BC177 .. .. 

.. 75c 

BY10O .. .. 


BC178 .. .. 

.. 75c 

2N5485 .. . 

. $2.20 


RESISTOR PACK 

Pack 56: Contains 3 resistors of 57 values 
between 10 ohms and 1M totalling 171. All 
S p.c. types. 1/4W $4.7S 1/2W: $4.84. 


POTENTIOMETERS 

STANDARD: log or lin) 35c ea. 
SWITCH (log or lin 75c ea. 

DUAL GANG: log or lin) $1.45 ea. 
RANGE 1K-2M. All 2in shafts. 


SL403A IC $9.95. We can suddIv all oar's 

for the new Oct. 1970. E.A. 3 watt amp. 


ELECTROLYTIC PACK 

Contains 2 each of the following 25VW 
electros: 5, 10, 22, 33, 47, 100, 220, 500 and 
lOOOuF. Excellent value at $8.30 


DESPATCH: All orders are received at 9 
a.m. at the P.O. and despatched to 
meet the 1 p.m. clearance the same 
day. This gives you a 4-hour service. 

POSTAGE: Add 10c packpost fee to all 

orders, unless stated otherwise. 


, CERAMIC CAPACITORS 

Range 2.2pF-820pF 5c ea. or $4.00 per 100. 
All 100V. types. Values maybe mixed. 


YERO - BOARDS 

Copper clad. Standard 0.15mm 2 x 3%: 48c 
4 x 3Y4 90c. 8 x 3%, $1.60. 


RESISTORS (±5%) 

1/4 and l/2W;4c each or $3.00 per 100. 
1W: 7c each or $5.50 per 100. 

Your selection between I ohm and 10M. 


TAG STRIPS 

10 lug, 10c. 5 lug 5c. 

20 lug resistor panel 50c. 

Special Pack: 10 x 10 lug, 10 x 5 lug and 
2 x 20 lug resistor panel $2.10. 

ELECTROLYTIC 

CAPACITORS 


Type 

25VW 

1-9 

Price 

10-99 

Type 

10VW 

1-9 

Price 

10-99 

5mf • 

16c 

13c 

5mf 

12c 

11c 

lOmf 

18c 

14c 

lOmf 

13c 

11c 

22mf 

19c 

16c 

22mf 

14c 

12c 

50mf 

21c 

18c 

30mf 

15c 

13c 

lOOmf 

25c 

21c 

50mf 

17c 

14c 

200mf 

29c 

23c 

lOOmf 

19c 

15c 

500mf 

40c 

35c 

200mf 

25c 

21c 

lOOOmf 

60c 

53c 

500mf 

33c 

27c 

200Omf 

98c 

90c 

lOOOmf 

49c 

42c 


QUALITY: All our parts are new and J * 

fully guaranteed. No surplus or re- a ► 
jects. a, 

CATALOGUE: We will send our new j . 
FREE catalogue upon receipt of 
your 9x4 envelope with 9c stamp, 
or with your order. Illustrated. 


KITSETS AUST. PTY LTD. 

MAIL ORDER DEPT.: Box 176, P.O. DEEWHY 2099, N.S.W. 

SALES DEPT.: SHOP 14, STONES ARCADE, 673 PITTWATER RD„ DEE WHY 

PHONE: 982 5571 2099. 


The club station official call sign, 
VK2AFY. will shortly be heard from 
the club room at Kariong. Members 
are installing the transmitting and re¬ 
ceiving equipment covering all amateur 
bands from 3.5 MHz to 14MHz bands. 
The erection of aerials should also be 
completed within a few weeks. 

Classes will commence shortly for 
persons interested in gaining their 
AOCP licence. Those interested should 
contact the Club Secretary, Dick Mait¬ 
land, VK2BBK; phone Gosford 21405. 

VICTORIA 

VHF Annual Convention: The 

seventh annual convention of the VHF 
Group of the Victorian Division will 
be held over the weekend October 10 
and 11, 1970. 

The venue will be the Fawkner Com¬ 
munity Hall, Jukes Road, Fawkner, 
Melbourne. Indications are that this 
will be the best convention yet held. 
Trade houses and manufacturers have 
already supported the event with sub¬ 
stantial donations, including step re¬ 
covery diodes, power supplies and 
microphones. 

Proceedings will commence at 2.00 
pm on Saturday 10. 

Guest Speaker — Subject: “System 
requirements for operation through 
Australis-OSCAR VI.” 

Followed by: VHF hidden transmit¬ 
ter hunts, 432 MHz antenna gain con¬ 
test. 

Evening: Catered dinner. Guest 
speaker is Bob Harvey of Propa¬ 
gation and Path Evaluation Divi¬ 
sion, Research Laboratories, 
PMG’s Department, who will speak 
on “Radio Propagation at VHF 
and above for the Radio Amateur.” 
Supper and disposal sale. 

Activities on Sunday 11 will in¬ 
clude:—144MHz Scramble — tun¬ 
able only. All VHF Bands 
Scramble. Mobile transmitter 
efficiency contest. Demonstration 
of ATV IJHF equipment. Colour 
ATV. Ladies throwing contest. 

Registration Fees: Amateurs and 
SWLs $2.50, 

Saturday Dinner: Adults $2.00. 
Children $1.00. 

Registration forms are available 
from:— 

VHF Group, WIA. 

PO Box 36. 

East Melbourne. Vic. 3002. 

Further information may be obtained j 
from: 

Bob Halligan, VK3AOT. 

VHF Group Publicity Officer. 

QUEENSLAND 

Ipswich and District Radio Club: I 

The club’s annual report indicated con-1 
tinned progress during the past year. 
In addition to gaining top score in i 
Queensland for the multi-operator sec¬ 
tion of the John Moyle Memorial Field 
Day Contest, the club made its facili¬ 
ties available to a number of Scout 
and Guide groups during the 1969 [ 
J amboree-on-the-Air. 

The officers elected for the coming | 
year were:— 

President, Alan Tarbit, VK4AL. 

Vice-president, Stan West, VK4WY.I 

Treasurer, Bill Sues, VK4VW. 

Station Manager, Warren Heaton. I 
VK4GT. 

VHF Station Manager, Paul Dono-| 
van, VK4ZJB. 


168 


ELECTRONICS Australia, October, 1970 














































Public Relations Officer, Bill Jehn, 
WIA, L4001. 

Patron, Bill Hayden, MLA. 

Vice-presidents, Mrs V. Jordan, 
MLA, Mr E. Marginson, MLA, 
Mr J. Finimore, Mayor of Ipswich, 
Mr I. Crighton. 

WESTERN AUSTRALIA 

Here is a story from the VK6 Divi¬ 
sion bulletin that illustrates the spirit 
of amateur radio— 

“If you have paid attention to the 
weather maps on TV you have prob¬ 
ably noticed a place in the extreme 
north of WA called Kalumburu. 
Stationed here is Reverend Father Basil 
Noseda, until recently VK6ZDG. Basil 
was anxious to take the Morse code test 
but his missionary activities prohibited 
him being off the mission for more 
than a few hours at a time. 

“With Keith, VK6KC, at Kuri Bay, 
as chief urger, Mick, VK6FP and 
Charlie, VK6TC, both in Derby, put 
their heads together and decided that 
this deplorable state of affairs should 
ciot be allowed to continue, and forth¬ 
with must be rectified. 

“Charlie rolled out his Victa Air 
Tourer and with Mick as navigator 
eft Derby at first light one Saturday 
norning. When they landed at Kalum- 
mru, Mick hopped out and Basil 
Lopped in and continued with Charlie 
o Wyndham where he took the Morse 
ode test under the supervision of the 
ocal Postmaster. 

“After the test they returned to Kal- 


VALE 

Many amateurs will be saddened 
to learn of the passing of John 
Miller, VK2ANF, on September 1, 
1970. John was confined to a wheel 
chair, yet he played a leading role 
as a VHF experimenter, technician, 
and operator during the early post 
war development of amateur VHF- 
UHF techniques. 

His knowledge of VHF was im¬ 
parted willingly in lectures, practical 
assistance and counsel on problems 
involved. 

His helpful approach was deeply 
appreciated by those who had the 
pleasure of knowing him personally 
and on the air. 

Despite his physical handicap, he 
was always cheerful and an excel¬ 
lent companion, as many will re¬ 
member. There are no near re¬ 
latives to miss him and he be¬ 
queathed himself to medical science. 


umburu and the next day our two 
heroes returned to Derby. 

“And what was the result of this 
much flying about? . . . Basil now 
has a new call—VK6NA. 

“Nice work Charlie and Mick. This 
emphasises a facet of amateur radio 
that should never be lost—that helping 
hand. 

“Come to think of it, those chaps 
in the Kimberleys travelled some 780 
miles, give or take a few, just to help 
a fellow amateur.” 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinuiiiiiiiiiiiiHiiiiiuiiiiiiiiiiimi 

WIA Youth. Radio Club Scheme 


Probably due to the school vacation 
bich was in progress when the notes 

I being prepared, news of the vari- 
lubs was scarce. 

litland Radio Club: The 1969- 
IREE Pennant Award for the 
efficient non-school radio 
in New South Wales was present- 
> the Maitland Radio Club at a 
ion held in the CWA Hall, East 
land, on Friday night, July 24, 

:luded in the gathering of over one 
red who attended the evening 
Alderman R. Walsh, Mayor of 
land; Mr Frank O’Keefe, MHR, 
ber for Patterson; Mr Frank 
s, Radio Branch, Newcastle; Mr C. 
in, vice-chairman, and Mr J. 

secretary, IREE; and Mr C. 
>rland, president, Hunter Branch, 

ub president Kev Watson wel- 
sd the visitors, members and guests 
introduced the club vice-president, 
rman Graham Dunkley, who was 
er of ceremonies for the evening, 
e Mayor of Maitland, Alderman 
falsh, congratulated the club on its 
vement and presented the City of 
land Award to Frank Boundy, 
ZFX, of Newcastle and Mac 
ien, VK2ZMO. 

r Chris Cowan, vice-chairman of 
[nstitute of Radio and Electronics 
tieers was then introduced to the 
>ring. Mr Cowan congratulated the 
and stressed the need for skilled 
ers in the electronics industry 
h. would increase considerably in 
text decade. He then presented the 
ant Award to club president, Kev 
>on. 


The president then addressed the 
gathering and referred to the increasing 
membership of the club. He said that 
with the extension of classes it was 
now necessary to provide further class¬ 
room accommodation and facilities for 
the club’s social activities. Another 
building has been planned and as soon 
as funds become available, work will 
go ahead with this stage of the building 
plan. 

Dave Jeanes, State Supervisor, WIA 
Youth Radio Scheme, congratulated 
the club and intimated that the pro¬ 
gress and achievements by the Mait¬ 
land Radio Club throughout the past 
few years had been made possible only 
through the positive thinking of the 
president and committee. He presented 
Kev Watson with the YRCS Radio 
Instructor’s Certificate Grade III. 

Mr Frank Hinks, Newcastle Radio 
Inspector, presented YRCS Elementary 
Certificates to; L. Morris; Miss V. 
Mclnnis; A. Kilkelly; D. Pearson; R. 
Thomson; D. Ellis; J. Abrahams; and 
A. Abrahams. 

Mr J. Flynn gave an outline of the 
method used to determine the most 
efficient radio club each year. 

YRCS Junior Radio Certificates were 
presented by Mr T. J. Smith to: N. 
Gibson; R. Digby; G. Millen; D. Han¬ 
ley; G. Higginbottom; D. Johnson; A. 
Nixon; G. Critchley; K. Murray; E. 
Millen; and J. Murray. 

Vice-president Bill Plant moved a 
vote of thanks to the various speakers 
for their attendance and interest in the 
function. 

The function was televised through¬ 
out, using the club’s television equip¬ 
ment, under the supervision of Des 
Mills. 


“OXFORD" 

RADIO CHASSIS— 
INSTRUMENT CASE— 
ENGRAVE A PRINTED PANEL 

"MINI BOXES" 
(Aluminium) 

Any kind of metalwork 

All stock from our dis¬ 
tributors: 

QLD. 

HILDEN ENTERPRISES P/L 
48 Petrie Terrace 
Brisbane. Phone 36 2844 

N.T. 

top END RADIO 
P.0. Box 2059 
Darwin 

N.S.W. (NEWCASTLE) 
MARTIN DE LAUNAY P/L 
Darby Street, 

Newcastle. Phone 2 4741 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Bouievarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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NEW RANGE OF RESISTORS 


CONDENSERS AND POTENTIOMETERS 


The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in i. 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2,50 per dozen. Post 
and package 60c extra. 


cncc With each lot of resistors, condensers or pots, 
we will supply one new valve. Type 6U7G, 1T4. 


Regret special values in resistors, pots and condensers 
cannot be supplied. 



LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal. $39.50 
Post N.S.W., 75c; Interstate, $1.25. 


NEW TRANSISTOR 8 KIT SET 

SPECIAL PURCHASE ENABLES US TO OFFER HUS KIT SET AT 


$24.00 



• Complete kit of parts with circuit 
and full instructions. 

• Eight transistors. 

• Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

• High sensitivity, suitable for city or 
country use. 

• Heavy duty battery for economical 
operation. 

• Modern design, plastic cabinet with 
gold trim. 

Dial calibrated for all States. 


DIMENSIONS • Available in colours of off-white, 
9" x 5” x 3” deep red, Mack. 

y Post N.S.W., $1.25; Interstate, $1.75. 


A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts includi ng tr ansistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50. 

240V Power Supply $4.50, 

State if required for Pick-up or Tape Head. 



NEW HIGH STABILITY CARBON 
RESISTORS I p.c. and 2 p.c. TOURAHCE 


These imported resistors are in i and i watt with values 
from 50ohm. to 1 meg. 1% and 2 %. In packets of 50 
mixed values. 

LIST PRICE 20c each. 

OUR PRICE $2.00 per packet of 50. 

Post and packing, 20c extra. 

(Regret special values cannot be supplied.) 


NEW 240V ELECTRIC MOTORS 



3300 R.P.M. Size 3f’ x 
2i” x 3i’\ including, 
spindle. 

$2.75 

plus 60c postage 




NEW 25 WAIT 
P. A. AMPLIFIERS 


These amplifiers are suitable for installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

\K3 SPECIFICATIONS 

• Output impedance Line output (100, 166, 250, 500 ohms) 
Nominal power 25 watts. • Inputs two microphone and 

Freiaht pick-up radio with separate controls and mixing facilities. 

3 A T«.r,« osv n „./\1 A EVom.ar.Au 1A *i> 1C AAA ADC 

extra 


• Tone control. • Frequency response 30 to 18,000 CPS. 

• Output impedance Line output (100, 166, 250, 500 ohms) 
or can be supplied with V.C. output (2, 3, 7, 8, 15 ohms). 

• Dimensions llin x 6in x 8in. W< ' ‘ “ 

extra. 


height 25W 231b. Freight 


NEW COLUMN SPEAKERS 


Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp. 8 ohms. 
$37.50. (Freight extra.) 



NEW MINIATURE MOTORS 


Ideal for models, toys, etc. H to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 



Post 20c extra. 


ROTARY SWITCHES 
Single Bank 11 x 1, 4 x 2. 3 x3 
69c. Single Bank 2x1, 35c. 
Two Bank 3x3 $1.20. 
Rocket Switches D.P.D.T. 55c 
Rocket Switches S.P.D.T., 45c 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 


1 bum 





Complete kit of parts including 12V | 
I* motor and full instructions. 

$1.90 post' 25c 


NEW EXTENSION SPEAKER i 

FITTED IN ATTRACTIVE LAMPBASE 


FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.00 

Post and packing 50c. 


New Photo-Electric Burglar & 
Door Alarms at less than half price 

DOOR ALARMS BURGLAR ALARMS 




240V A.C. operation 

$ 12.00 


240V A.C. operation 

$16.00 


Post & Packing $1.25 extra. Post & Packing $1.50 < 
Buzzer $1.25 extra. Buzzer $1.25 extra. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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RSGB 7MHz DX CONTESTS 

The Radio Society of Great Britain invites radio amateurs 
throughout the world to take part in the 1970 RGSB 7MHz 
contests for single-operator stations. This is the ninth 
occasion the contests have been held. 


The rules for the contests are as follows: 

Transmitting contests 

1. The general rules for RSGB contests 
will apply. 

a. Entrants must operate within the 
terms of their licence. 

b. Only one contact with a specific sta¬ 
tion may be claimed whether fixed, port¬ 
able, mobile, or alternative address. Cross- 
band contacts are not allowed. 

c. A portable station must operate from 
the same site for the duration of the con¬ 
test, and may not be located in a per¬ 
manent building or use power mains. 

d. Power for all equipment may be de¬ 
rived only from battenes or a portable 
generator on the site. 

e. A mobile station is one installed in a 
motor vehicle, or a vessel on an inland 
waterway, so equipped that the station 
may be operated in motion without any al¬ 
teration. 

f. A single operator station is one man¬ 
ned by an individual operator who receiv¬ 
es no assistance whatsoever in operating, 
log keeping or checking, etc., from other 
persons during the contest period. 

g. A contact consists of an exchange 
and acknowledgment of contest informa- 

| tion. This consists of an RS report on tele- 
phony or an RST report on telegraphy, 
and a three-figure serial number starting 
with 001 for the first contact and increas¬ 
ing by one for each successive contact 
throughout the contest. 

h. Entries must be clearly written or 
I typed on one side of the paper. 

i. Each entry must include a cover sheet 
I in the form shown and log sheets must 
I show the following details: 

I Contest name; Band; Call sign; Sheet 
Inumber; Date and time (GMT); Call sign 
I of stations worked; Report and serial num- 
Iber sent; Report and serial number re- 
Iceived; Points claimed. 


Cover sheet: 

:ontest .Date . 

core .Section (if any) 

:all Sign .Name .. 

lome Address .... Portable Location 

ransmitter .Input Power - 

Leceiver ..Aerials . 


Declaration: I declare that this station 
vas operated strictly in accordance with 
he rules and spirit of the contest, and I 
tgree that the decision of the council of 
he RSGB shall be final in all cases of dis- 
>ute. I certify that the maximum input to 
he final stage of the transmitter was .... 

>ate .Signed . 

I Failure to sign the declaration will in¬ 
volve disqualification. 

j. All entries must be postmarked not 
later than 15 days following the contest. 

2. When: CW contest: From 1800GMT 
[n Saturday, October 24 to 1800GMT on 
[unday, October 25, 1970. 

I Phone contest: From 1800GMT on 
laturday, November 7, to 1800GMT on 
lunday, November 8, 1970. 

I 3. Eligible entrants: Licensed amateurs 
I all parts of the world. British Isles’ en- 
f ants must be members of the RSGB. 

I 4. Contacts: CW contest; CW (Al) only. 
Ihone contest; AM or SSB. Serial num- 
lers must start at 001 for each contest. 

15. Scoring: British Isles’ stations may 
|»t work each other for points. Overseas 
Ltions may only claim points for con- 
Icts with British Isles’ stations (G; GC; 
ID; GI; GM; GW). Each contact be- 
|/een a British Isles’ station and an over- 
las station will score as follows: 


►cation Points 

irope 5 

3rth America 15 

America, Asia, Africa 25 

:eania 50 


[Bonus points: British Isles’ stations may 


claim a bonus of 20 points for the first 
contact with each new country. For the 
purpose of scoring, the “RSGB Countries 
List” will apply, with the exception that 
VE; VK; W/K; ZL and ZS caU areas will 
count as separate countries. 

Overseas stations may claim a bonus of 
50 points for the first contact with each 
British Isles country-numerical prefix, ie. 
G2; G3; G4; G6; G8; GC2; GC3; GC4; 
GC5; GC6; GC8; GD2; GD3; GD4; GD5; 
GD6; GD8; G12; G13: G14; G15; G16; 
G18; GM2; GM3; GM4; GM5; GM6; 
GM8; GW2; GW3; GW4; GW5; GW6; 
GW8. Contacts with GB stations will not 
score bonus points. 

6. Entries must be addressed to: The HF 
Contest Committee, C/o R. S. Biggs, 
G2FLG, 29 Lord Avenue, Clayhall, Ilford, 
Essex, England. 

7. Trophy: The Thomas (G6QB) 
Memorial Trophy will be awarded to the 
leading British Isles* entrant in the CW 
Contest. Certificates of merit will be 
awarded to the entrants placed first, 
second and third in each contest 

Automatic disqualification: 

Entrants will automatically be dis¬ 
qualified on any one of the following: 

a. Failure to complete and sign the 
declaration. 

b. Frequent tone reports of T8 or less. 

c. If more than 5 per cent of the log 
entries are unmarked duplicate contacts 
for which points have been claimed. 

d. Failure to observe the terms of the 
entrant’s licence. 

Receiving Contests: 

The attention of entrants is drawn to 
Rule 6. 

1. When: 

CW contest; 1800GMT on Saturday, 
October 24, 1970, to 1800GMT on Sun¬ 
day, October 25, 1970. 

Phone contest; 1800GMT on Saturday, 
November 7, 1970 to 1800GMT on Sun¬ 
day, November 8, 1970. 

2. Eligible entrants: All short-wave 
listeners throughout the world. British 
Isles’ entrants must be members of the 
RSGB. Only the entrant may operate his 
station during the contest. Holders of 
amateur transmitting licences for bands 
below 30MHz are not eligible to take part. 

3. Entries must be clearly typed or writ¬ 
ten on one side of foolscap sheet which 
must be ruled in columns headed in this 
order:— a. Date/Time GMT; b. Call sign 
of station heard; c. Report and serial num¬ 
ber sent by station heard; d. Call sign of 
station being worked; e. Bonus points; f. 
Total points claimed. 

Logs must be posted by November 23, 
1970, and must be addressed to:—The HF 
Contest Committee, C/o R. S. Biggs, 
G2FLG, 29 Lord Avenue, Clayhall, Ilford, 
Essex, England. 

All entries must contain the following 
declaration: 

I declare that this receiving station was 
operated strictly in accordance with the 
rules and spirit of the contest and I agree 
that the decision of the council of the 
RSGB shall be final in all cases of dispute. 
I do not hold a transmitting licence for 
the bands below 30MHz. 

Date ..Signed .. 

4. Scoring: British Isles* entrants may 
only log overseas stations working British 
Isles’ stations during the contest. Overseas 
entrants may only log British Isles’ sta¬ 
tions in contact with overseas stations in 
the contest. A station whether fixed, port¬ 
able, mobile or alternative address, may be 
logged only once for the purpose of scor¬ 
ing. CQ or test calls will not count. 

For British Isles’ entrants, each com¬ 
plete log entry of a contact between a Brit¬ 
ish Isles’ station and a station in the 


following continents will score. 
Location: 


Europe 

North America 
S America, Africa, Asia 
Oceania 


Points 

5 

15 

25 

50 


For overseas entrants, each complete log 
entry of a oontact between a British Isles’ 
station and any other station in the con¬ 
test will score as indicated: 


Location: Points 

Europe 5 

North America 15 

S America, Africa, Asia 25 

Oceania 50 


5. Bonus points: Overseas entrants may 
claim a bonus of 50 points for the first 


(Continued on page 190) 

SELECTIVE 

CALLING 

MODULES 

General features include fibre- 
glass gold plated circuit boards, 
stable Piezoelectric frequency 
determining elements, miniature 
size and reliability. 



MODEL RE-2 ENCODER 

* Miniature size (1£" x 2") 

* .08% Stability 

* 45 Channels available 

* Inexpensive 

(Under $20.00 in quantity) 



MODEL RE-DE 
ENCODER-DECODER 


sk “1C” Circuitry ensures 
reliability 

sk Inbuilt “lock-on” if required 
sk Automatic reset 
sk Immune to RF interference 
5k Bandwidth ± 1.3 Hz 

The above selective calling cards are 
expressly designed for use with VHF 
mobile radio equipment. However, as 
all units are of versatile design they 
may be utilised in any systems or 
equipment requiring selective calling. 
For further information, specification 
sheets and prices contact the factory 
representatives: 

DICK SMITH 

ELECTRONICS PTY. LTD. 

Electronic & Communication Engineers, 
162 Pacific Highway, St. Leonards 
43-3449 43-5530 
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LISTENING AROUND 
THE WORLD 


Five commercial stations planned for NZ 

New Zealand is now licensing private commercial stations 
for the first time in 35 years. The New Zealand Broadcast¬ 
ing Authority has authorised five new stations. 


by Arthur Cushen 


Two of the stations are expected to be 
in operation in Auckland this month, 
while a station in Hamilton and its two 
repeaters should be broadcasting by the 
end of the year. All other applications re¬ 
ceived by the Authority have been 
declined. These include proposals for sta¬ 
tions for Christchurch and Dunedin. Ap¬ 
plication has also been received for a 
station for Whakatane. 

The stations licensed are listed in the 
panel at foot of page. 

ZYV75 CONFIRMS RECEPTION 

A letter by registered airmail has been 
received from Radio Educadora De Uber- 
landia confirming our reception on 
3295KHz. The station sent a pennant and 
a window sticker, as well as a letter in 
English signed by two directors. 

ZYV75 was heard on 3295KHz around 
0945GMT and in the verification letter 
they state: “We are very glad to know that 
our station is heard beyond our border.” 
The station address is Caixai Postal, 401 
Uberlandia, Minas, Brazil. The power of 
the station is 1KW. The letter further went 
on to state, “Our radio station is located in 
Uberlandia, the second town of Minas 
Gerais, which is one of the 22 states of 
Brazil. Uberlandia has seven movies, five 
radio stations, a television station, three 
country clubs and three social clubs, and 
its population is about 150,000.” 

TAHITI USING 6125KHz 

Radio Tahiti at Papeete has made a 
slight frequency change, and now uses 
6125KHz, which is lOKHz lower than its 
former channel. The signals are observed 
in New Zealand to sign-off at 0800GMT, 
but on Mondays the transmission contin¬ 
ues to as late as 0900GMT All trans¬ 
missions are in French. The signals are re¬ 
ceived at fair strength but are subject to 
distortion. This has been the case with 
Radio Tahiti for some weeks. This is not 
caused by direct interference, and as it 
was prevalent on the old 6135KHz chan¬ 
nel, it seems to be a transmission fault. 
The same program is carried on 
11825KHz, and best reception on this fre¬ 
quency is at 0300GMT. 

Radio Tahiti is at present operating 
with 4KW transmitters on 6125 and 
11825KHz. Programs are carried week¬ 
days, 1600-1830, 2100-2330, 0300- 

0800GMT; Sundays 1900-2330, 0300- 

0800GMT. The transmissions on 1400, 
6125, and 11825KHz carry the same pro¬ 
grams, and the service has a short news 
bulletin in French at 0800GMT daily, be¬ 
fore closing with “La Marseillaise*” 

iniiiiiiiitiiiiiiiititiiiiiiiiiiiiiiifiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All times are GMT. Add 
ft hours for Perth, 10 hours for Sydney 

12 hours for Wellington. 


ENGLISH FROM CAIRO 

English broadcasts from Radio Cairo 
are now as follows: 

GMT KHz 

0200-0330 9475 

2145-2300 9675 

1730-1845 17665 

2030-2200 17725 

1315-1430 17920 

Reception reports should be sent to the 
General Egyptian Organisation for Broad¬ 
casting, Engineering, Department of Pro¬ 
pagation and Local and Overseas Services, 
P.O. Box 1186, Cairo, Egypt. 

HRLP VERIFIES OUR RECEPTION 

A long letter in Spanish, a postcard and 
a pennant were included in an airmail 
verification received in less than three 
weeks from Radio America, station HRLP 
in Tegucigalpa, Honduras. Our reception 
was on 6050KHz, and according to the 
letter, a network of stations in Honduras 
carries the Radio America program. This 
network has HRLP on 610KHz (10KW) as 
the key station with relay stations on 
llOOKHz (5KW), 11 lOKHz (5KW), 

llOOKHz (1KW), llOOKHz (2KW), 
and short-wave 6050KHz with 5KW. 

The short-wave transmitter has recently 
increased in power from 1KW to 5KW 
according to the letter, which came from 
Snr. Rodrigo Wong Arevalo, correspond¬ 
ence secretary of the station. The address 
is Radio America Cadena Nacional, Apar- 
tado Postal 259, Tegucigalpa, Honduras. 

Radio America HRLP, seems to have 
settled down to a regular pattern on 
6050KHz. It has a long announcement in 
English at 0430GMT, which indicates that 
the following 30 minutes is an inter¬ 
national service. Part of the announcement 
is “Radio America is now an international 
station, transmitting on the short-wave fre¬ 
quency of 6050Kc in the 49-metre band. 
Radio America throughout the world from 
10.30 p.m. to 11.00 p.m* Write to us at 
Apartado 259, Tegucigalpa, Honduras, 
Central America.” 

The announcement promises post cards 
and other souvenirs to those who report 
reception on this transmission. The station 
then has a similar announcement in Span¬ 
ish and plays English and American popu¬ 
lar music requested by listeners in the 
USA with Spanish annoucements. 


RADIO SANTA ROSA 

A relatively new station in Lima. Peru, 
is Radio Santa Rosa, which has been 
heard in New Zealand during our after¬ 
noon listening. Chris Davis, of Feather- 
ston, NZ, says that signals on 6045KHz 
have been observed to sign-off at 
0355GMT. This has been confirmed by 
our own observations. 

Our reception has been as late as 
0420GMT when the station has been re¬ 
laying sports events. Station sign-off in¬ 
cludes a march theme, and full identi¬ 
fication. The callsign is OCY4H and the 
power is 10KW. The address is Radio 
Santa Rosa, Casilla, 4451, Lima, Peru. 

REPORTS FROM OUR READERS 

Many of our readers have reported on I 
interesting signals heard in the past few [ 
weeks. These are sumarised below. 

BONAIRE: Trans World Radio has | 
been heard by Mike Highley of Well¬ 
ington, NZ, on 11790KHz, with a program I 
in Portuguese at 0140GMT, and at 02151 
when a program in Spanish was trans¬ 
mitted. Bonaire has also been noted by I 
Bob Padula of Melbourne, on 15275KHz, I 
with a program in Russian at 2315GMT.' 
This frequency replaced 15305. 

BRAZIL: ZYR61, Radio Dif. de Taub-| 
ate operates on 4855KHz and has been! 
heard opening at 0900GMT by Chrisl 
Davis of Featherston, NZ. ZYR226, Radiol 
Gazeta has been heard at 0930. Our recep-l 
tion of ZYZ33 on 6045KHz has been froml 
0810GMT when light music is played; thel 
station has its opening announcement atl 
0830GMT when the slogan “Radio Clube| 
Paranaense” is heard. 

COLOMBIA: HJVN, Radio Horizonte] 
has been heard on 5970KHz by Samson 
Voron, Coogee, NSW at 0930GMT, after! 
Radio Canada leaves the frequency. HJJOl 
La Voz del Llano has been heard at oun 
reception point opening at 0910GMT al 
good level. The relatively new statioif 
HJIW Voz del Centro has also been heard 
opening at 1000GMT on 6095KHz. I 

ECUADOR: Radio HCFA4, La Voz dj 
Manabi has been heard around 1200GMT 
by Chris Davis on 5990KHz with good sigl 
nal strength, HCCR1, Radio Cultural 
Quito has been observed by Samson Vororl 
opening transmission at 1050GMT, oif 
4930KHz. HCJB in Quito has be 
observed by Sam Dellit of Mansfield, Qldj 
on the new channel of 6135KHz 
0600GMT; this replaces 6130KHz. 

EL SALVADOR: YSS, Radio El SalvaJ 
dor has been heard by Chris Davis anl 
Sam Dellit on 5980KHz at good strengtl 
at 1300GMT. 

HUNGARY: Radio Budapest, which 
testing in the 49M band to Non 
America, has also been heard by Bob Pd 


NEW ZEALAND COMMERCIAL STATIONS 

Owners 

Studio 

Transmitter 

KHz 

KW I 

Independent B.C. Ltd 

Hamilton 

Ruakura 

930 

2 I 

Independent B.C. Ltd 

Thames 

(relay of Hamilton) 

Puriri 

1020 

1 

Independent B.C. Ltd 

Te Kuiti 

(relay of Hamilton) 

Hangatiki 

1170 

1 

Radio Hauraki 

Auckland 

Mangere 

1480 

5 I 

Radio International 

Auckland 

Howick 

1590 

5 
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dula with a transmission to Europe, using 
6145KHz. The transmissions to Europe 
were in English at 2140 and Spanish from 
2200GMT. 

HONDURAS: HRQ. La Voz de Suyapa 
has been heard by Chris Davis on 
6125KHz at 1200GMT. HRLP, Radio 
America, on 6050KHz, continues to be re¬ 
ceived to sign-off at 0500GMT. 

SOUTH AFRICA: The South African 
Broadcasting Corporation has been heard 
with its external service by Sam Dellit on 
5955KHz at 1430GMT when signals are 
fair after the Voice of America leaves the 
frequency. Radio South Africa has been 
observed by John Corder, Timaru, NZ, on 
9525 and 7270KHz with an English news 
bulletin at 0530GMT. 

VENEZUELA: YVNK, Radio Cabimas 
I has been heard by Chris Davis on 
6110KHz opening at 1000GMT. A station 
with the slogan “Radio Monagas” has 
(been heard by Samson Voron with chimes 
it 1005GMT and full station identification 
|at 1028 on 9682KHz. 

VIETNAM NORTH: Radio Hanoi is 
ving the new frequency of 5980KHz, 
reports Sam Dellit, who heard the station 
nth an English program from 1330 to 
400GMT. 

RADIO NEW ZEALAND 

Radio New Zealand broadcasts direct to 
|he South Pacific and Australia, for eve- 
ing reception, while throughout the rest 
>f the day the programs are relayed from 
le NZBC Home Service. The schedule 
low in effect is: 

To the Pacific 


GMT 


KHz 

700-1945 


9755, 11780 

000-2230 


15110 

245-0545 


15280 

600-0845 

To Australia 

9540, 11780 

000-0545 


17770 

900-1145 

To Antarctica 

9520, 11705 

B15-0845 (Sun) 

9520 


iEQUENCY CHANGES BY SWEDEN 
I The present schedule of Radio Sweden. 
Itockholm, in effect till November 1, 
lows that three frequencies have been al- 
|red. 

GMT KHz 

115-1315 15270 replaced 15105 

0-0215 5990 replaced 11825 

100-0415 9505 replaced 11705 

REGIONAL STATIONS IN IRAN 
V recent verification from Radio Iran, 
Iheran, included a verification card, a 
lok “Iran Today,” and a complete list of 
lgional stations in the country. Most sta- 
operate from 0230-2130GMT and 
oadcasts are in Persian, 
tkm KHz KW 

|briz 650 100 

6155 7.5 

Izaleh 976 1 

6940 .5 

|waz 1390 100 

nanshah 985 100 

raz 1050 10 

bshad 720 10 

|rman 1090 1 

ENGLISH FROM CUBA 
ladio Havana, Cuba, now broadcasts 
5 following transmissions in English, 

To Americas 


GMT 

KHz 

0-2150 

17715, 11970 

0-0450 

9525 

0-0600 

11865 

0-0600 

11760 

0-0800 

9525 


To Europe 

0-2040 

17840 


MISSING VERIFICATIONS 

lome readers may have wondered why 
[ BBC has not answered some of their 
The reasons were made public 
ntly by Pete Myers in his “Breakfast 
v.” It appears a London postman was 
Isted for interfering with the mail. 
Ten his flat was searched, over 50,000 
grs were found, many addressed to the 
and some even to Pete Myers own 
£ram. He commented on the fact 
answered a letter from a German 



P.M.G. Type Approved. 

(Licence Required). 

5-Wath 12 Channels Only 5' 


W x 1J" H x 71" D 


LAFAYETTE 

Micro-12 
$139.50 

(Crystals Extra) 


27 MHZ Two-Way Radio 


Operates on 12 Volts DC 
Negative Ground (Easily con¬ 
vertible to Positive Ground). 
Highly Sensitive Receiver with 
R.F. Stage. 

Variable Squelch for Silent 
Standby. 


Automatic Noise Limiting. 

Mechanical I.F. Filter on 455 
KHz for High Selectivity. 

0.7 Amp. Drain on Transmit. 
Zener Diode Voltage Regula¬ 
tion. 


The Lafayette Micro-12 embodies exceptional performance with compact size. 
Incorporates the design features which have made Lafayette world leaders 
in 27 MHz Two-Way Radio. Supplied complete with microphone, power 
leads and bracket. 



$169.50 (Crystals Extra) 

5-Watts 12 Channels 

• 12 Volts DC Negative or 
Positive Ground and 117 Volts 
AC (also available for 240 
Volts AC). 

• Crystal Controlled Transmit 
and Receive. 

• 455 KHz Mechanical Filter. 


P.M.G. Type Approved (Licence 
Required). 

Plus Tuneable Receiver 

• T.V.I. Trap and Pi-Network 
Output. 

• May also be used as P.A. 
Amplifier with External 
Speaker. 

• Automatic Noise Limiting. 

• Size 11 3/8inW x 4 3/8inH x 
8iinD. 


.5 Watt Walkie-Talkie 


1 Waft Walkie-Talkie 


• Metal Case. 

• Switchable 3-chan¬ 
nel Operation. 

• Battery Meter. 

• Adjustable Squelch 

• Noise Limiter. 

• Range Boost for 
Extended Talk 
Power. 

• Supplied with 
27.240 MHz 
Crystals. 

HA-305, $57.25 Each. 

P.M.G. Type Approved (Licence 
Required). 




• 3-Channel Opera¬ 
tion. 

• Range Boost for 
Maximum Range. 

• Sturdy Metal Case. 

• Battery Meter. 

• Socket for Exter¬ 
nal Power Supply. 

• Noise Limiter. 

• Supplied with 
27.240 MHz 
Crystals. 


HA-310, $72.50 each. 

P.M.G. Type Approved (Licence 
Required). 


ACCESSORIES—A large range of 27 MHz accessories is available. Crystals, 
Antennas, Coaxial Cable, Connectors, etc. 


T-flLFflYETTE electronics 

HHH Division of Electron Tube Distributors Pty. Ltd. 

94 HIGH STREET, ST. KILDA, VIC., 3182. Phone 94 6036 

QUEENSLAND STOCKIST: CUSTOM SCIENTIFIC ELECTRONICS PTY. LTD.. 

48 Annerley Road. Woofloongabba. Brisbane. 91 6433. 

Trade Representatives 

£A. t YO« , i» Dlrtrlbutart Pty. Ltd. 13 Deacon Avt., Richmond. Phone S7 81S3 
W.A. Athol M. Hill Pty. Ltd.. 613-615 Wellington St.. Perth. Phone 21 7661. 
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HIGH capacities ...a WIDE range... AND 
HANDSOME > ^ases with clear controls! 


THE WORLD FAMOUS RANGE OF 


MULTIMETERS BY 


Model S-IOOTr - Measures AC/DCV, DC current, resistance, level & transistors 

• DC 100,000 o.p.v. • 3" anti-parallax scale • Shock-proof suspension & full overload protection 

• DC voltage 0-600V • AC voltage 0-600V • DC current 0-12A • Resistance 0-1,600 ma • Tran¬ 
sistor tester measures a, £, Ico • Size l\" x 5+i" x 6i" • Weight 2 lbs. $38 plus Sales Tax E 

Also available: SWR-3 STANDING WAVE BRIDGE AND FIELD STRENGTH METER • Measures output 
power and standing wave ratio • Sensitive microammeter • Wide freq. band • Usable as field 
strength meter. $12 plus Sales Tax. JJJ 



Model FS-5 
Power-SWR 
METER 


A power and standing wave ratio measuring instrument. Measure¬ 
ment ranges: RF power—0-5, 0-50 watts. SWR—1-3 VSWR 
• Frequency response—3 mHz-55 mHz • Meters—Power, 100mA 
DC F.S.D. SWR, 50M DC F.S.D. • Dimensions—6|" (W) x 3i" (H) 
x 4£" (D). • Weight 2 lbs. $28 plus Sales Tax GO 




TMUS^STP* 


Model 

ZQM-2 

Transistor 

Checker 


Tests character of all receiving transistors in 
ranges of a, £ and Ico by direct reading scale. 
Suitable for PNP, NPN, RE audio switching, general 
and power transistors, silicon and germanium 
diodes. $20 plus Sales Tax E 



• .20,000 o.p.v. • DC & AC to 700V 

• Probes to 28 kV • RF to 40V pk. DC 
voltage—0 to 700 • AC voltage—0 to 
700 • DC current—0 to 140 mA • Re¬ 
sistance—OK to 0-50 ma Size—6£" x 
4" x 2J". $27 plus Sales Tax [ 5 ] 



Model SM M/METER 

DC voltage, current, AC volts, resistance, cad 
city, inductance, LF level, tube emissfl 

• 20,000 o.p.v. • Resistance to 100 r 

• Inductance to 5,000H • Level -15 
+ 50dB. DC voltage—0 to 600 • AC volta| 
—0 to 600 • DC current—0 to 300 

• Resistance—0 to 100 ma $ 17.45 plus Si 
Tax 


Distributed by: 

JACOBY 
MiTCHELI 

SYDNEY . 26 263 

MELBOURNE . 30 249 

ADELAIDE . 53 611 

BRISBANE . 2 64^ 

PERTH . 28 81C 

LAUNCESTON . 2 532 


MAIL THIS COUPON TODAY 


Jacoby, Mitchell & Co. Pty. Ltd., 469 Ken 

St., Sydney, N.S.W. 2000. . 

Please send me details of the followinJ 
instruments (place circle round applicablj 
square). 

E a E S E GO 

NAME.:. J 

ADDRESS...I 

.POSTCODE.I 

JM/5070EA1070 I 
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listener written in November, 1969. The 
Post Office has attached a note to all the 
individual mail items explaining the delay 
in transit so some of our readers may 
receive a long-awaited verification from 
London in the mail any day now. 

VERIFICATIONS FROM PARIS 
The ORTF in Paris has advised that 
from now oil reception reports sent to 
them by listeners must contain the follow¬ 
ing specific details. 

1. Tile language in which the program 
was broadcast 

2- Frequency in KHz. (indication of the 
band in metres is not sufficient). 

3. Time, preferably in GMT. 

4. Date of broadcast. 

5. Details of program. 

6. SINPO code. 

7. Impressions, remarks, criticism and 
suggestions. 

The station says that all this will help 
them to verify and send a speedy reply. 

The new address for reports is: The 
English Section, ORTF, Box 9516, Paris 
16, France. 

SUNRISE-SUNSET MAP 
A series of 12 maps has been published 
by the International Radio Club of 
America to show sunrise and sunset in 
various parts of the world. These maps 
show the monthly variation and enable 
medium-wave listeners, who must have 
darkness between their receiver and the 
distant transmitter, to visualise what 
reception is possible at dusk and dawn. 
One of the maps shows that the coastal 
strip of Queensland is in darkness at some 
times of the year before New Zealand, and 
we must remember that, in our summer 
months, in southern New Zealand it is 
daylight past 9-30 p.m. It can be seen that 
the period of about one hour before dusk 
and after sunrise is a critical one for 
reception over long distances. 

The maps are obtainable for 25 cents 

I two IRCs, from Donald E. Erick- 
ublisher, International Radio Club 
lerica, 6059 Essex St, Riverside, 
nia, 92504, USA. 

HIGHER POWER 
her power increases have been 
iced by ORTF in Paris and by 
he Welle in Cologne and its relay 
at Kigali. 

ORTF transmitting site at Allouis 
las 20 short-wave transmitters of 
K Plans have been announced to 
an additional four transmitters, of 
V. 

tsche Welle at Cologne have 
iced that they hope to have 28 
itters by 1973. At the present time 
•perate 11 transmitters. 

Deutsche Welle relay station at Ki- 
Iwanda, Central Africa, has two 
itters of 250KW. Plans are under- 
i add a further 250KW transmitter. 

NEW TIME STATION 
;zuela now has a time station. There 
iny such stations already operating, 
aid the short-wave listener in fre- 
r measurement, and provide accu- 
ne. 

new station is at Caracas, and has 
11 sign YVTO. It operates with 1KW 
OOKHz. The station has confirmed 
ion reports when returned postage 
>een enclosed. Announcements in 
h are given each five minutes, and 
tion is on the air 24 hours a day. 
LISTENING TO LONDON 
BBC World Service is offering its 
rs a small booklet on short-wave 
ion called “Listening to London.” 
ooklet, which covers various aspects 
rt-wave reception and contains help- 
its to better reception of BBC pro¬ 
can be obtained from BBC Publi- 
5, 35 Marylebone High St, London, 
4 A A, England. 

wers to listeners problems con- 
g short-wave reception are given in 
eekly feature “BBC World Radio 
’ broadcast on Sunday at 0815GMT 
50, 9640, and 11955KHz. In the 15- 
; show they also give DX news, 
of which is provided by the BBC 


NEW SCHEDULES OPERATING 

TRANSMISSIONS FROM VIENNA 

The present transmission schedule for Austrian Radio includes programs in 


ti which are broadcast daily (except Sunday). 

GMT 

KHz 

Area Served 

2000-2200 

11925 

Europe 

1000-1200 

9770 

Europe 

0400-0600 

7245 

Europe 

1200-1400 

11785 

Europe and North Africa 

0600-0800 

7245 

Europe 

0400-1200 

6155 

Europe, North Africa, Middle East 

0800-1200 

7245 

Europe, North Africa, Middle East 

1200-1600 

9770 

Europe, North Africa, Middle East 

1400-1600 

11860 

Europe, North Africa, Middle East 

1600-2200 

6155 

Europe, North Africa, Middle East 

2000-2200 

7110 

Europe, North Africa, Middle East 

2300-0400 

6155 

North America 

2300-0400 

9770 

North America 

0000-0200 

15145 

Central America 

2300-2400 

9690 

South America 

0200-0400 

11725 

South America 

1800-2200 

15210 

South America 

0800-1000 

17795 

South Africa 

1600-1800 

17865 

South Africa 

1800-2000 

15200 

East Africa 

0600-1000 

15410 

Middle East 

1600-1800 

9515 

Middle East 

1800-2000 

9610 

Middle East 

0400-0600 

17740 

South-East Asia 

1400-1600 

17780 

South-East Asia 

1000-1200 

17785 

Australasia 

0600-0800 

21670 

East Asia 

1200-1400 

11860 

East Asia 


NIGERIAN HOME PROGRAMS 

Some changes have been put into effect by the Nigerian Broadcasting 
Corporation for its programs from Lagos and regional stations. The following 


5 details have been received by Bert Weaver, Kingaroy, Queensland. 

GMT 

KHz 

KW 

Location 

0430-0730, 1745-2305 

3986 

100 

Lagos 

1745-2305 

4990 

to 

Lagos 

0430-1000, 1500-2305 

7255 

10 

Lagos 

0700-1915 

9690 

100 

Lagos 

0800-1615 

9690 

100 

Lagos 

0430-0730, 1425-2305 

3204 

10 

Ibadan 

0700-1630 

7285 

1 

Ibadan 

0430-2305 

6035 

10 

Enugu 

0430-2305 

6145 

10 

Calabar 

0430-0730 1630-2305 

3396 

10 

Kaduna 

0430-2305 

4932 

10 

Benin 

0430-2305 

6140 

10 

Maiduguri 
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Telescopes for every purpose 
* Binoculars * Microscopes * Optical Kits 
Weather Equipt. * Star Charts, Books, Globes 


Monitoring Station at Tatsfield, Surrey, were operating along one wall, and these 
This monitoring station has a tremendous were worked in racks of four for relays of 
amount of equipment. When I visited this the Voice of America and other stations 
site last year, 32 communication receivers into the BBC studios at Bush House. 




-Code - 


. State. 


WEATHER STATION 4 - 


UNITRON 


-►TELESCOPE 


( For further information: come, phone or send this coupon: 

AMATEUR ASTRONOMERS SUPPLY CO. 

11B Clarke Street, Crows Nest, Sydney 2065 Ph 43 4360 

Please send me your F R E E 
Name_ 


informative catalogue 
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RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 


LATEST MODEL 
MICRO RADIO 

7 transistors, uses J standard Pen- 
lite battery size 2*in x 24 in. The 
only miniature radio using standard 
batteries (refill battery 10c). Com¬ 
plete with instruction leaflets. 
Pack and post $39.75. 


Pocket-size 3VV x 4W* x IW. 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 2Vi. !0. 50, 250. 1000. 
AC Volts 10, 50, 250, 500, 1000. 
DC Current. .1, 25, 250 M/amps. 
Resistance, 20K and 2 megohms. 
Decibels, -20db = +62db .7K/c, 
Capacitance, .0001, .01, .0025. .25 
mfd. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 

Bright illumination. Modern shape with silver finish. You 
can write when it is dark. Spare parts available. Two 
batteries 30c. Pen refill 15c. Globes 15c. 




Model AH-700 $39.75 Postage 75c 

100,000 Ohms p«r Volt DC 10,000 Ohms per Volt AC 

• Overload Protected by Dual Silicondiodes • Double- 
jewelled ± 2 per cent Meter • ±1 per cent Temper- 
ature-stabilised Film Resistors ft Polarity Changeover 
Switch ft Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 0/V) 

DC Current: 12/xA, 300 fiA, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KQ, 200KQ, 

2M0, 20MQ 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC ±3 per cent, 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


Model PH-55 $20.00 Pottage 50c 


30,000 Ohms per Volt DC 

14.000 Ohms per Volt AC 

SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 


NSW RH (Radio House) RANGE 
OF MULTIMETERS 

Model RH-80 $18.00 Postage SO c 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance; 5 kO, 50kQ, 
500k0, 5 MegO 
Decibels. —10 + 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 

Size A A, “Eveready** 915 
ft Overload-protected by dual 
silicon diodes, ft Mirror scale, 
ft Double-jewelled ±2% 
meter, ft ± 1% temperature- 
stabilized film resistors. 


NEW TYPE 
Y-3 MULTIMETER 


MEASURING RANGE: 

D.C. Voltage: 6V. 30V. 
130V, 600V (2000 ohms/ 
V). A.C. Voltage: 6V, 
30V, 150V. 600V (2000 
ohms/V). D.C. Current: 
150 mA. Resistance: 0~ 
100,000 ohms. Complete 
with 1.5 volt battery and 
test leads. Size: 3*4 M x 
2M” x 1%*\ 

Checked, Packed aad 
Posted — $9.50. 
Limited Stocks. 


"HANDYMAN" 
RH 150 
$11.50 


CHECKED 
PACKED 
& POSTED 
FREE 


Model PH-20 


$13.95. Postage 50c 

20,000 Ohms per Volt DC 

10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5. 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kO, 700kO, 7MO 

Decibels. -10 +22 (at AC/ 
10V) +20 +36 (at AC/ 
50V). Upper frequency limit 
7kc 

Batteries: Two 1.5V dry cells. 


Model PH-50 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10. 50, 
250, 500, 1000 V 

A<JoOO°V 10 ’ 5 °* 250> 50 °’ 

DC Current. 25 uA, 5 mA, 

50 mA, 500 mA 

Resistance: 10 kO, 100 kO, ] 
1 MegO, 10 MegO 

Decibels. —10 +62* db 
Accuracy: DC±39&, AC-*- 

4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, -60 are:— 
ft Overload-protected by dual silicon diodes ft Mirror 
scale ft Double-jewelled ±2% meter ft ±1% 
temperature-stabilised film resistors. 
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WORLD SERVICE 
SCHEDULE 


This chart shows 
regular BBC World 
Service frequencies 
and times for Octo¬ 
ber, 1970 . Published 
by arangement with 
the BBC.) 
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EAST ASIA 
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FLASHES FROM 
EVERYWHERE 


EUROPE 

MONACO: According to Bill Hawthorn 
of Warmambool, Vic, Trans World 
Radio has been observed on the new fre¬ 
quency of 11905KHz opening at 
0730GMT on Sunday with a gospel pro¬ 
gram. Following the opening announce¬ 
ment in English the program is con¬ 
tinued in Bulgarian. This frequency 
replaces 9575KHz. 

AFRICA 

ALGERIA: Radio Algiers is now being 
reported widely on 11715KHz, a fre¬ 
quency which has replaced 15200KHz. 
The same program is radiated on 
11835KHZ. From 1700 to 2400GMT the 
station also uses 6080KHz. 

CENTRAL AFRICAN REPUBLIC: 
Radio Bangui has been reported as now 
carrying news in English at 2030GMT 
on 5035KHz. The station now has news 
in English daily, instead of Sundays 
only, as formerly. The present schedule 
is: Monday, Wednesday, Friday 0430 
to 0730, 1100 to 1400 and 1630 to 
2230GMT; Saturday and Sunday, 0430 
to 2300GMT. The 0430 and 1100GMT 
transmissions are both on 5025KHz, but 
the 1100GMT transmission is also car¬ 
ried on 9595KHz. 

^SIA 

|tURMA: Radio Rangoon now has three 
transmissions each day in English, says 
“Sweden Calling Dxers.” These are 
0130-0200GMT on 7200KHz, 0700- 

0730GMT on 9725KHz and 1430- 
1600GMT on 5040KHz. News in 
English at at 0200, 0700 and 1445GMT. 
MALAYSIA: Radio Malaysia, Kuala Lum¬ 
pur plans to install a new 250KW trans¬ 
mitter for its foreign service, at Kajang, 
three new 50KW MW transmitters at 
Johore Bahru. The English service is 
10625-0855GMT on 6175, 11900 and 
j 15280KHz. Programs of the Malay 
home service have been observed on 
5965 and 9515KHz from 1430 to 
1640GMT. The Sarawak transmitter is 
I now heard on 7160KHz with an English 
I announcement at 1100GMT. The 
I address of the Sabah station is now De¬ 
partment of Radio, Kota Kinabalu, 
I Sa bah . 

DRTH VIETNAM: Several new 
■ frequencies have been observed from 
I Hanoi, including 10160KHz with In- 
Idonesian at 1230GMT. A station with 
I the slogan “The Voice of the Provision¬ 
al Revolutionary Government of South 


Vietnam” has been heard in English at 
1430GMT on 11995KHz. The trans¬ 
mission is beamed to South Vietnam 
and is directed to American Servicemen. 
Another channel 10044KHz, has been 
heard with a 30-minute program in 
English at 1200GMT, this in addition to 
the English program at 1000GMT which 
we have previously reported. Hanoi has 
also been observed on 15015KHz with 
news in English at 2000GMT. 

BROADCAST BAND NEWS 

SINGAPORE: One of the strongest signals 
from Asia is Radio Singapore, using 
790KHz and observed to sign-off at 
1630GMT The station can be heard as 
early as 1500GMT when a news bulletin 
in English is presented and then follows 
a magazine program. When closing, the 
station announces that it is using 630 
and 790KHz on medium-wave and 5052 
and 11940KHz on short-wave. 

AUSTRALIA: The latest Australian com¬ 
mercial station to go into operation is 
4CD Gladstone, Qld, on 930KHz. which 
opened in August. A new station for 
Alice Springs, NT, due to commence 
operation in December, will have the 
callsign 8HA. Radio 3HA at Hamilton, 
Vic, recently changed frequency from 
lOOOKHz to 980KHz. Station 2GF at 
Grafton, NSW, has informed Doug Jen- 
kin of Invercargill, NZ, that they now 
are using a new 2KW transistorised 
transmitter and directional aerials. 

PHILIPPINES: A new station has been 
heard at our listening post operating on 
1045KHz and closing at 1605GMT. The 
callsign is DXLM and the station is a 
member of the Radio Mindanao Net¬ 
work. At 1600GMT the station has a 
devotional service followed by the 
usual long closing announcement, and 
from this we learn that the station is 
operating 2100-1600GMT, The pro¬ 
gram from 1500GMT onwards is called 
the “Midnight Sound,” and though 
there is some sideband interference from 
2CA Canberra on 1050KHz the pro¬ 
gram is generally clear enough to follow. 

According to a verification received 
by Merv Branks, Invercargill, NZ, a sta¬ 
tion on 1450KHz is DYLV and not 
DYLB as first reported. DYLV uses 
1KW and is on the air for 24 hours a 
day. The studio address is: 6th floor. 
President Hotel, M.J. Cuenco Av, Cebu 
City. According to the station there 
are 18 radio stations in Cebu City. 
DYLV is a member of the Northern 
Broadcasting Company Incorporated, 
which also operates DZVR, Leog City, 
1060KHz; DZVV. Vigan, 600KHZ; 
DZLO, San Fernando La Union, 
700KHz; DZWX, Baguio City, 
1020KHZ; DZVX, Daet, Camarines 
Norte, 1270KHz; DZDR, Naga City, 
1040Hz; DZVP, Masbate, 1090KHz; 
DYFM, Lloilo City, 800KHz; DZWN, 


Dagupan City, 1170KHz; DXRA, 
Davao City, 710KHz. 

According to “New Zealand DX 
Times,” a new Philippines station has 
been heard on 1018KHz. The call 
appears to be DXDV or DXCV, and the 
station is a member of the Eagle Broad¬ 
casting Corporation. Station DZEL on 
1150KHz is the key station of this net¬ 
work, and has been heard around 
1530GMT, b 


Car Radio Scoop 

ACTHD • Transistor 
I WIV Car Radio 



FREIGHT. 

FREE 
Anywhere 
in 

Australia 


$59.95* 


Powerful 8 translator 
model and comes com¬ 
plete with 5 section tele- 
scopic aerial and all 
mounting brackets. Large 
5in x 3in speaker. 


*Money Order, Cheque or C.O.D. 

NICHOLS RADIO & TV 

91 Wellington Street, Launceston, 
Tasmania. 7250. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE. N.S.W. 90 4825 
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AMPLIFICATION 




PHONE 51-3845 


COMMUNICATION 



RA 

EZ> 1 

IO 


37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS A AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


NEW VALVES 


IQS . 
1S5 . 
1T4 . 
6AK6 
6AR6 
6B6 . 
6B8 
6BF6 
6C8 . 
6F6 . 
6G6 
6G8 . 
6J6 • 
6J7G 
6J8 . 
6K7 • 
6N7 
6SA7 
Metal 
6SC7 .. 
6SH7 • . 
6SJ7 . 
6SN7 
6SS7 
6X5 . . 
12A6 . 
12AT7 
12BE6 
2A3 . . 
2C26 
2X2-879 
3A4 

Iff . : 

5X4 . . 
5Y4 . . 
5Z4 


50c 

75c 

$ 1.00 

75c 

$1.25 

7Sc 

75c 

$ 1.00 

75c 

$ 1.00 

75c 

t l .50 
1.00 
75c 
$1.75 
50c 
75c 

75c 

$ 1.00 

40c 

95c 

75c 

$1.25 

75c 

50c 

$ 1.00 

$ 1.00 

$2.00 

75c 

50c 

$1.25 

$ 1.00 

$ 1.00 

50c 

50c 

$ 1.00 



NEW C.R.O. TUBES 


3AP1-906 3in .. 
CV112 Sin 
VCR97 6in 
ACR10/VCR139A 
CVI522 min .. 


3in 


$2.75 

$2.00 

$3.75 

$3.00 

$2.25 


3 WAY HI-FI 

Speaker System. Imp. 8 ohms 
20 watt 8” woofer, 

30-3000 cps. $17.50 

30 watt Mid Range 6”, 

600-10000 cps .$9.50 

40 watt horn tweeter. 

5000-22000 cps . . $7.95 


BLANK 
ALUMINIUM 
CHASSIS 

6in x 4in x 2in .. .. $1.80 

8in x 5in x 2in .. .. $2.25 

9in x 6In x 2in .. .. $3.40 

lOin x Sin x 2in ... $2.75 

13in x 7in x 2in .. .. $3.65 

Pack and Post. Oc. 


NEW POWER 
TRANSFORMERS 

240VAC. 50cps. Primary 
standard fil. windings. 

38SVCT 80MA.$3.75 

325VCT 80MA .$3.75 

385VCT 60MA.$3.00 

385VCT 50MA.$3.00 

325VCT 40MA .$3.00 

240/240 60MA .. .. $5.50 

125MA filter choke .. $2.00 
100MA filter choke .. .. $2.00 
50MA filter choke .. .. $1.25 

Add Pack and Post. 


NEW SPEAKER 
TRANSFORMERS 
3 WATTS 

10K.15 ohms 

10K.8 ohms 

10K 3.7 ohms 

15K .... .. .. 3.7 ohms 

SK.15 ohms 

5K .8 ohms 

SK ...3.7 ohms 

7K.3.7 ohms 

8K.15 ohms 

$1.50 EACH 

Post. 35c. 


PLAYMASTER 106 



HI FI STEREO AMPLIFIER 
10 watts R.M.S. per channel. 
Freq. Response 30-20,000 cps. 
Inputs—crystal or ceramic cart¬ 
ridge. Tape. Separate bass, treble, 
balance. High gain broadcast band 
tuner. Slide rule dial. Excellent 
reception in count] 

IRED ~ 


W] 


AND 


ntry areas. 
TESTED 


$$94.75 


Rotating Distress 
Emergency Beam 


* 


Red—Visibility V* mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3V4in dia. x 5V4in. 

$5.75. 

Pack and Post. 25c. 


Metai Speaker Boxes 

6in and 8in sloping front. Suit 
wall or desk. $4.00. 

Pack and Post. 50c. 


EA-240 

COMMUNICATIONS 

RECEIVER 

As per the specifications published 
Jan., Feb., March, 1970, issues of 
E.A. 


Kit Set 



$199.00 

Wired and tested. 
Ready for operation. 

$230.00 


G.D.O. UNITS 

Post: N.S.W. JOc. I’state 7Jc. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 270 Megs. 

$39.75 


TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area, reception. Also up to 3 
TV sets canxbe operated off com¬ 
mon aerial for improved signal 
strength. ' 

$15.95 

Post Free 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50-150-500- 
1,500 V. Rms. A.C.V.0-1.5; 5.5-15- 
50-150-500-1,500 V. Rms. 0-1.44- 
14-400-1,400-1,4004,000 V. P.P. 
Resistance: RX10, 100. IK, .10K, 

.100K, 1M, 10M, Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V.58, $40.50. 



SOLID STATE 
HIGH PERFORMANCE 
SHORT WAVE RECEIVER 

AS FEATURED AUG. 1970 E.A. 

Complete kit of parts .. $99.50 
Constructed ready for operation, 
complete with speaker 

$119.50 



BENDIX B.C. 221 


Frequency Meter, 125 KC—20 
MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 
supply. 

BRAND NEW.$75. 

USED GOOD ORDER . . $49.50 


MODEL TS-175 

85-1000 MCS. 

Complete with cal. book and 
crystal. 

$150.00 


CAPACITOR 
DISCHARGE 
IGNITION SYSTEM 

Kit of parts as per E.A. Aug. 1970 

$27.95 


Reverberation Units 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Post Free. 


SOLENOIDS—RELAY 

12V DC Coil resistance 120 
Ohms. 4-pole change over contacts, 
10 amps. 

$1.75 

Pack and post 25c. 


12V 2 AMP. 
TRANSFORMER 

240 VAC JOCPS prim. 

$3.00 

Pack and Post. 50c. 


NEW GRAMMO 
MOTORS 

240V. A.C. 

3 Speeds* $2.75. 

Post: 40c. 


DYNAMIC LO-IMP 
STEREO PADDED 
HEADPHONES 

With cord and stereo plug. 

$3.50 

Pack and Post., 50c. 


No. 19 Transceivers 

2 to 8 megs 15 valves 
New condition. 

$19.95 

ALSO BRAND NEW 

$27.00 


BRAND NEW 

LIGHTING PLANTS 

Johnson 1 h.p. Engine 
12V, 30 amp. Generator. 

$72.00 


3" VERNIER DIAL 

8:1 Ratio 
$2.95* Post 25c. 


TR-1935 

TRANSCEIVER 

V.H.F. 10 channels Crystal locked. 
Freq. 100—155 MCS. Inbuilt 28 
V DC Supply. AM. 10 watts 
power output. 

$35.00 


AN/APX-6 
TRANSPONDER 
TXRX 

900-1200mcs. 

Complete with cavity tuning, 
resonator, digital counters, 
2C42-2C46 lighthouse tubes. 28V 
D.C. blower motor. 

$17.50 


HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made. 8 to 16 ohms. 

6in .. $9.00 
8in .. $7.50 
8in .. $9.50 
tOin .. $10.75 
12in .. $12.75 
Postage: 

Interstate 80c. 

N.S.W., 50c. 


AWA-8C Receiver 

240 V AC—110 V AC-12 V DC 
operation. 

Freq. 1.85—26 MCS in 4 bands. 
Plug-in coil boxes—in-built speaker, 
455 KC Crystal Filter—A VC— 
BFO. 

2 RF Stages. Valve line up. 

4—6U7G, 1—6J8G, 2—6J5GT. 
1—6G8G, 1—6V6GT, 2r-6X5GT. 
Size, 31in x 18in x 15in. 

$95.00 


Receiver-1 ndicator 
UNIT 

Type R-65/APN-9, 3BPI C.R.O. 
tube with Mu-Metal Shield and 
Socket. 33 valves. 2 x 2—5Y3 — 
6Y6 — VR105 — 6SA7 — 6N7 
— 2 x 2 SJ7, 3 x 6 SL7, 3 x 6SK7, 
7 x 6H6, 13 x 6SN7. 

Inbuilt super-het. Receiver design¬ 
ed for reception of pulsed wave¬ 
form. 

4 channels, 1750KC—2020KC. 


$19.75 


WANTED 

” Communications Receivers 

■ Test equipment. P.A. Gear. 

■ Large or small surplus stock. 

■ Best prices. Call, write or 
phone any time. 
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GUITAR 

AMPLIFIERS 

14-watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers, $63 
17-Watt 4-Channel. Base and 
Treble Boost. Two Twin-cone 
Speakers .$76.25 

35 WATT 

4-Channel, Bass and Treble Boost 
4 Twin-cone Speakers, $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 



MUSICOLOR 

I Sound control of coloured lights. 
Vs described E.A. Oct. 69. ^ 

/ired and Tested.$60.00 

Channel unit.$99.75 



MULLARD 
MAGNAVOX 

^signed bookshelf enclosure with 
twin cone and 3TC tweeter 
$24.75 ea 
.per bookshelf enclosure with 

_ x 6 WR.$36.75 ea. 

|i-Fi enclosures with magnavox 
|VR or Rola C8MX .. 8 watts 

■ RMS .. .. .. $36.75 ea. 

Tith 2 x 8WR of 2 x 8CMX 

1 watts .$45.00 ea. 

fith 12WR—10 Watts 
$45.00 ea. 

8 or 15 ohms available. 

|1 cabinets are constructed of 
neboard and Veneered with 
lied Teak Formica and are com- 
bte with crossover network — 
weeter — Innefboard packing 


IPLAYMASTER 127 
ISTEREO CONTROL 
UNIT 

tape replay. Magnetic, disc, 
crystal cartridge input. Radio 
l.v described Nov. 69 issue E.A 



KIT SET /49.50 

Wind and Tested $59.50. 

Pack and Post 75c. 


128 

rEREO AMPLIFIER 

64 Watts per channel 


and Tested 


$95 00 
$109.00 


PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt. $79.75 

45 Watt.ffj.75 

60 Watt ...$119.75 

4 inputs, Bass and Treble Boost 

Vibrato if required, $10.50 extra. 


PIGGY BACK 
GUITAR AMPLIFIER 

Complete with Speakers and Cab. 

30 Watt Lead.$138.75 

30 Watt Bass .. $146.75 

45 Watt Lead .. . .. $158.75 

45 Watt Bass.$166.75 

50 Watt Lead.$218.00 

60 Watt Bass .. .. 234.00 

Vibrato if required extra $10.50 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

EA. July and August Issue 

Kitset, including Cabinet. 


Wired and Tested. 

$114. 00 

Speaker Enclosures to suit 
4 M.S P. Speakers. 

$104.00 

2 Pioneer 15in Speakers. 

$94.00 

2 Rola 50 watt Speakers. 

$128.00 


GUITAR AMPLIFIER 
150 WATT 
SOLID STATE 

Solid state. Multi-purpose wide 
range frequency response. 2 Chan¬ 
els, 4 inputs separate Bass and 
Treble Controls, also separate vol¬ 
ume controls. Can be operated 
Mono or Stereo. Black Vynex cov¬ 
ered Carry Cabinet.$190.00 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, « watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size 10V*in x 6 Vi in 
x 3 Vi in. Attractive oiled teak 
cabinet. 

$54.00 


STEREO RECORD 
CHANGER 

Current models, 4 speeds, auto 

matic or manual operation. 

Standard model.$28.50 

Ceramic cartridge, .Sapphire Stylus 
Standard model with 12in turn- 

table $34.00 

Deluxe model with 12in turntable. 
Cueing device. Ceramic cartridge 

Diamond Stylus.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated. stilus pressure 

control added.$46 50 

Deluxe model as above with 12in 
Diecast Heavyweight Turntable, 4- 
pole Shielded motor. Suitable for 
Magnetic cartridge .. $56.50 


The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at $10 extra. 
4-speed stereo record player, 
$12.95. 


PLATFORMS 

Teak Platforms, suit above 
changers, $9.00. Fully moulded 
tinted perspex covers, suit plat¬ 
forms 17*/»in x IJViin x 4in 

$9.00. 

Pacltf and Post. 50c. 


WIDE DANG OSCILLOSCOPES 


VERTICLE AXIS 

Deflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics, 1.5 cps 
—1.5 MC. 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.j /cm 


Frequency Characteristics 
—800 KC. 


cps 



- - 



tt-J 

Jiih • 


wp * 

HI 



C* 4? 


: * s 


Input Impedance 2 M ohms 26 pF. 
Sweet Oscillator (5 Range) 10 cps 
—300 KC. 

Synchronisation Devices Internal 
^Positive and Negative, External). 

Power 240v AC 50/60 cps. 
Cathode* Ray Tube 3KFIF. 

3-inch $102.76 


5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amolifiers, 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volts. Hard time base, 20 
cycles to 75K. Latest American 
R.C A. circuitry. Complete with 

5-inch $110.76 



AUTOMATIC 
RHYTHM BOX 

12 RHYTHMS 
12 RHYTHMS. 

9 PERCUSSIVE 
INSTRUMENTS 
240v A.C. OPERATION. 

$145.00 


RHYTHMATIC 
ELECTRONIC 
RHYTHM UNIT 

Solid-state, battery operated. Excel¬ 
lent accompaniment tor guitarists. 
6 rhythms, variable tempo control, 
volume control. Can be powered 
from external supply. 

$67.00 

Post., 50c. 


PIANO BASS . 
fully tronsintorised 

240 V.A.C. Operation. Suitable to 
operate with instrument amplifier. 
Portable In black vinex carry 
case. 

19in x 14ia x 6in. 
Keyboard. C1-C3. 2 Octaves. 
Models, Mellow — Bright — Sus¬ 
tain — Percussion. 

Slow and fast decay. 

Fine tuning adjustment control 
which matches piano bass to other 
instruments. 

$74.50 


ORGAN KEYBOARDS 

49-Note. Complete with 
Switching System. 


/itching Systei 

$72.00 


13-note, Pedal Claviers. 
Complete with Switches. 

$39.95 



AUDIO GENERATOR 

De Line Model TE—22D. 

Freq. range, Sine 20 cps—200KC. 
SO. 20 cps—25KC. Output Voltage 
Sine 7V. SO. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1. 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 



LEADER SIGNAL 
GENERATOR LSG II 

240 V AC operated. 6-band 120 
crystal. 

KC to 390 Megs- Provision for 
Post N.S.W., 75c; Interstate $1.25. 

$39.50 


B.S.R. 4 TRACK 

STEREO TAPE DECK. 

3 speeds, 7in spools. 3-diglt counter 
Fast forwardj-^fast rewind. 

Fitted with third head for 
monitoring. $55.50. 

PM119 STEREO TAPE ADAPTER 
with bias osc. and erase circuitry. 
240V AC operation. 

$90.00 


SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 
V.A.C. 

$31.50 



PIONEER 


15in Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. 

$30.00 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indication^jjy^eye^and meter. 


VOLT A.C. 

VARIABLE TRANSFORMER. 

0-260V, 10 amp.$49.50 

0-260V, 5 amp.$37.50 

0-260V, 2Vx amp $25.50 
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PHONE 51-3845 
51-7008 




37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS A AFTER HOURS 40-5391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 


VOLT-OHM-MILLI AMMETER 

HIGH SENSITIVITY 

100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600, 1200V. 

• AC Volts: 6, 30, 120, 300, 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA, 12 A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17. 31, 43, 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes. 

• Double-jewelled plus minus 2% Meter. 

• Plus minus 1% Temperature-stabilised Film Resistors. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Price $34.75. Post 75c. Interstate $1.00. 



MODEL SK-20 
20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 

250, 1000. 

A.C, Volts: 10, 50, 250, 1000. 
D.C. Current: 50aU, 25mA, 

250mA. 

Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus 10 cps plus 22 
(at A.C./10V) plus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
$13.50. 


MODEL SK-80 
20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000V. 

A.C. Volts: 10, 50, 250, 500, 

1000V. 

D.C. Current: 50aU, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K. 500K, 5 Meg. 
Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$16.45. 

Post 50c, Interstate 75c. 


MODEL SK-44 
30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
600, 1200, 3000. 

A.C. Volts: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA. 
600mA. 

Resistance: 10K ohms, 1 M ohms. 

IQ m ohms, 100 M. 

Decibels 20 cps plus 17, 31, 43, 
57, 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS: 

Post 50c, Interstate 75c. 
$19.25 


PANEL METERS 



Clear Plastic Flush Mounting 
mins, 2ins, 3ins, 4ins. 

Full range available. 

From 50uA—10A DC, 15 VDC. 
500 VDC. 300 VAC, VU and 5. 
Also 

Edge Mtrs, 

VU — Stero Balance. 

Send for price list, S.A.E. 


TEST PROBES 
75c PAIR 


MODEL SK-70 

30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500 10O0 

A.C. Volts: ’10, 50, 250, 500, 1000. 
D.C. Current: 50uA, 5raA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K, 

7 meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION 
$19.95. 

Post 50c, Interstate 75c. 


MODEL SK-60 
50K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250. 500, 1000. 
D.C. Current: 25uA, 5mA, 50m, 
500mA. 

Resistance: 10K, 100K, 1 Meg. 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.75. 

Post 50c, Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 

1200. 

A.C. Volts: 12, 60, 300, 1200. 
D.C. Current: 60uA, 12mA, 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibls: Minus 10 cps plus 

23 db. 


S.W.R. METER 

0-100MCS. 

1KW. POWER OUTPUT. 

$14.75 

Pack and post 75c. 


SIGNAL INJECTOR 

MODEL 250-B. 
TRANSISTORISED. 

$7.95 

SIGNAL* TRACER 

Operates in conjunction with 250-B 

$4.95 


Low Loss Microphone Cable PVC 
covered. 

Single Core .. .. 15c per yd 
Twin Core .. .. 20c per yd 
Twin Speaker Flex $4.00, 100yds 


DYNAMIC 

MICROPHONES 


CARD IOn>. UNIDIRECTIONAL 

On-off switch. Hand held or stand 
mount. 

Freq. response: 80-10,000 cps. 
Sensitivity—60DB/1000 cps. 
Model—UDM-103. 

50K-600 ohms $16.45 

Model UDM-104. 50K .. $13.95 

Model UDM-3. 50K . . $12.95 

(Stand mount only.) 

Hi Imp Dynamic DM 401 $8.75 

Hi Imp Dynamic DM 203 $8.75 

Crystal Lapel .$1.75 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 

MINIATURE P.A. AMPLIFIER 
15 WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EU84 output . . $42.50 

30 Watt. As above, EL-34 

P.P.$57.50 

40 Watt. As above, EL-34 

P.P.$85.50 

60 Watt. As above, 6D06 

P.P.$105.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coil. 

Solid State 240V A.C. 

20 Watt .$49.50 

50 Watt .$69.50 

50 Watt 240 A.C. plus 

12v. D.C.$89.00 

All have input for 2 microphones 

or 2 Magnetic or Crystal P.U. 

With Mixing. 



P.A. SPEAKERS 


8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 


$15.25 


Line Output Transformers to suit. 

$1.75 extra. 


MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

$11.75 

8" TABLE MODEL 
$3.50 

Flexible Goose Necks. 

9in .. $2.75 18in . .. $4.35 

12in . .. $3.50 24in . .. $5.00 


ELECTRIC GUITAR 

PICK-UP UNITS. 

Separate volume, tone control. 
$9.75 

Pack and post 35c. 


TACHOMETERS 



OHNAR 


240—degree Circular Movement. 
Scaled 6K or 8K .. .. $24.75 

Standard Scale 6 or 8K . $19.75 
Postage N.S.W. 50c, Interstate 75c 

TAPE CASSETTES 

TENSDUSED MYLAR 

C 60.$1.25 

C 90.$2.00. 

C120.$2.75 

Head Cleaners.$1.75 | 


MECCA-SOUND 

MATE 

SOLID STATE 
CASSETTE 
TAPE RECORDER 

2 track, mono. 8 > transistors. 
Battery operated. Auxiliary inp 
for recording records, TV, radi 
Complete with microphone wii 
remote control switch and tab 
stand. Provision for external 7 Vi 
DC supply. Battery record levt | 
indicator. 

$54.00 

Pack and post 75c. 


"ORAL' c CASSETTE 

TAPE RECORDER 

Transistorised. Battery operated. 

$28.75 

Pack and post 75c. 


NEW RECORDING 
TAPE 

7in Mylar L.P. 1800ft .. $3.75 I 

7in Mylar D.P. 2400ft . . $5.00 

7in Mylar T.P 3600ft . . $6.00 

7in P.V.C. 1200ft .. .. $2.50 

Postage: N.S.W. 15c, 
Interstate 25c. 


HI-FI STEREO 
HEAD PHONES 



20—12000 cps.$6.75L 

20—18000 cps.$9.00| 

Pack ami Post 35c. 


NEW SPEAKER 
SPECIALS 

8-16 OHMS 

5V4ins.. .. 

6ins . $4.13j 

8ins .. $4.8 

4ins x 2ins .$3.4: 

5ins x 3ins.$3.4* 

6ins x 4ins.$4.2; 

7ins x 5ins.$4.8 

9ins x 6ins.$6.2 

3in Pillow Phone 8 ohm $2.4 

Pack and Post 35c. 
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ANSWERS TO 
CORRESPONDENTS 


FREQUENCY CONVERSION: I am a 
subscriber to “Electronics Australia” and 
a regular reader of “Listening Around the 
World.” How does one convert KHz to 
megacycles? (J.E., Holland Park. Qld.) 

# The units hertz (Hz) and cycles per 
second (c/s) axe the same. The latter is 
often abbreviated to cycles (c) in some 
publications and on some radios. There¬ 
fore, a frequency quoted in KHz can be 
converted to a frequency in Kc/s directly 
without any multiplication factor. The pre¬ 
fixes kilo (K) and mega (M) are simply 
metric multiples equal to 1,000 and 1,000,- 
000 respectively. Therefore a frequency 
quoted in KHz can be converted to one 
in MHz (or in Mc/s) by dividing by 1,000. 

EHT AND OTHER MATTERS. I am 15 

years old and I read your magazine every 
month. Could you please answer the 
following questions? (1) what does EHT 
mean? Could you explain briefly what this 
type of circuit does in a TV set? (2) would 
it be possible to expand the band width of 
the 455KHz IF amplifier in the EA 240 
Communications Receiver? (Here follow 
various questions relating to the receiver.) 
(3) I have noticed that whenever you use 
the BF 115 transistor you do not draw in 
the screen lead. Why is that so? Is the 
screen used? (4) I have purchased some 
“computer transistors.” (Here follows 
some data on the transistors.) Would these 
transistors be suitable as replacements for 
any of the more commonly, used transis¬ 
tors in your circuits? (P.S., Findon, SA.) 

• EHT means “extra high voltage,” 
usually in the vicinity of 15KV. A high 
voltage of this order is required for the 
Ifinal anode of the picture tube to acceler¬ 
ate the electrons towards the screen. We 
lare afraid the other matters you raise are 
loutside the scope of our Information Ser¬ 
vice. Our staff cannot discuss modi¬ 
fications to our circuit designs for individ¬ 
ual readers, as this is too time consuming, 
End our time is fully committed to produc¬ 
ing die magazine. Our advice to readers, 
Particularly those as inexperienced as 
Irourself, is to stick to our published 
Resigns and build them exactly in the man¬ 
lier described. The screen lead for the BF 
■ 15 and similar transistors is not shown 
leparately in our circuits as when this is re¬ 
lumed to be earthed, provision is made for 
Biis in the printed wiring board. If you 
Rant to use transistors as substitutes you 
Ihould obtain a book of specifications and 
lompare the data with that of the transis- 
mprs you have. If they are a reasonably 
■lose match, you would probably be safe 
■i making a substitution. 

BERIAL TROUBLES: Recently I con- 
Bructed an aerial for use with a small 
Btdio constructed from a kit, but found 
Bn connecting this to my receiver that I 
B>uld not tune out various stations, which 
Be very close to my location. The fault is 
B the aerial, not die receiver, as I con- 
Bcted it to another receiver and the same 
Bing happened, I have erected the aerial 
Br minimum reception of these stations. 
Bould you help? (W.N., Yeerongpilly, 

Bl&) 

B This request is a little outside the scope 
B the Information Service, but we can 
Hip in a small way in this case. From 
me diagram you enclosed, the aerial you 


constructeed appears to be angled for 
maximum, rather than minimum reception 
of the unwanted stations, being at right 
angles to their paths. Try moving the 
aerial until it is end on to the transmitters. 
If by doing this you are able to reduce 
the trouble to interference from only one 
station an elementary wave trap slmuld 
help control this station. We described 
such a wave trap in the May, 1969 issue 
(File No, 2/AE/22). Copies are available 
for the usual fee. (See Information Serv¬ 
ice panel below.) 


AMPLIFIER: In reference to your article, 
“A Basic 40 Watt Amplifier,” I would 
like to ask the following questions: Where 
can I get the two “A & R” transformers 
used in the unit and their approximate 
cost? Where can I get a copy of the July, 
1970, issue with the 60 watt version? What 
is the approximate price difference 
between these two amplifiers? Have any 
valve type guitar amplifiers been featured 
since July, 1970? (I.B., Gdgandra, NSW.) 

• We must repeat what we have said 
many times before. “Electronics Aus¬ 
tralia” is not in a position to comment on 
the various prices of the projects featured 
in the magazine. We suggest that you refer 
to the magazine itself, and the advertisers 
in it who specialise in kits. In answer to 
your other questions: A. & R. transformers 
are available through the usual suppliers 
(many of whom advertise in the magazine), 
and no other valve type guitar amplifiers 
have been presented since this date. While 
we cannot supply any back copies of the 
July, 1967, magazine (the issue having been 
sold out) we can supply project reprints 
through the Information Service for a 
20c fee. 


LAYOUT DIAGRAMS: Would it be 
possible for you to print the circuit board 
pattern with components mounted for the 
10 plus 10 stereo amplifer, as you have 
done for later projects such as the Musi- 
colour. This makes construction imich 
easier and faster. (M.S., Armidale, NSW.) 

• Since we published the 10 plus 10 am¬ 
plifier, we have been able to modify our 
printing methods so that we are now able 
to present layout information in the style 
used for the Musicolour. It is our in¬ 
tention to present layouts for future pro¬ 
jects in this style, but it is not practical 
to prepare additional diagrams for past 
projects. 


SUBSTITUTE TRANSISTORS: I am 
considering building the EA240 receiver, 
but I cannot afford to buy the full kit of 
parts. However, I have on hand a quite 
large supply of other transistors and 
diodes, all in good condition. Can I use 
these parts as substitutes for those nomi¬ 
nated in the article? I was considering sub¬ 
stituting OA81 for the OA91 diode in 
the circuit, and OC76 and OC81A tran¬ 
sistors for the PNP transistors in the cir¬ 
cuit. (C.M., Mentone, Vic.) 

• The answer here is definitely un¬ 
equivocally NO! The devices specified in 
the article have been chosen for good 
reasons, C.M., and they cannot be 
replaced just because you have transistors 
on hand. There are so many factors in¬ 
volved in selecting a transistor for a par¬ 
ticular job — frequency limits, beta (am¬ 
plification factor), gain-bandwidth product, 
etc., — all these factors are taken into 
account when we select a device. If there 


"ELECTRONICS Australia" Information Service .... 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor. “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney. N.S.W. 2001: 5/69 
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RADIO 

SUPPLIERS 

Mail Order Specialists 


CRYSTALS 

CITIZENS BAND and MODEL 
RADIO CONTROL 
FREQUENCY CRYSTALS 
HC18 Miniature, i inch spacing. 
26,540 MHz 26,995 MHz 27,240 MHz 

26,590 MHz 27,045 MHz 27,245 MHz 

26,640 MHz 27,095 MHz 27,425 MHz 

26,690 MHz 27,145 MHz 27,740 MHz 

26,785 MHz 27,195 MHz 27,785 MHz 

26,790 MHz 27,880 MHz 

PRICE $3.50 EACH. 
AMATEUR CRYSTALS 
VHF Band — 144 MHz FM 
HC6 Holders, 1 inch spacing. 
Channel A Transmit 4,051.55 KHz 
Channel A Receive 10,275.35 KHz 
Channel B Transmit 4,055.5 KHz 
Channel B Receive 10,285.71 KHz 
Channel C Transmit 4,059.61 KHz 
Channel C Receive 10,296.14 KHz 
Channel Z Transmit 4,048.88 KHz 
Channel Z Receive 10,411.55 KHz 
Channel 4 Transmit 4,066.66 KHz 
Channel 4 Receive 10,278.57 KHz 
Channel 1 Transmit 4,058.33 KHz 
Channel 1 Receive 10,257.14 KHz 

PRICE $5.50 EACH. 

MARKER CRYSTALS 

100 KHz Marker .$12.00 

1,000 KHz Marker . $12.00 

3.500 KHz Marker . $5.50 

5.500 KHz Marker ... $5.50 

COMMERCIAL FREQUENCY 
CRYSTALS 

HC6 Holders, i inch spacing. 

2,182 KHz 2,637 KHz 4,535 KHZ 
2,524 KHz 2,739 KHz 6,280 KHz 
2,603 KHz 2,979 KHz 6,735 KHz 
4,095 KHz 

PRICE $5.50 EACH. 

VIDEO PEAKING CHOKES 
MINIATURE PIGTAILS, 
ERONCORE 

15 uH, 22 uH, 27 uH, 33 uH, 
39 uH, 47 uH, 56 uH, 68 uH, 
82 uH, 100 uH, 120 uH, 150 uH, 
180 uH, 220 uH, 270 uH, 330 uH, 
390 uH, 470 uH, 560 pH. 

PRICE 40c. Postage 10c. 

VERNIER DIALS 

Ratio 8 to 1 Reduction, Scale 0-10 
Type T 501 li inch diameter $2.00 
Type T 502 2 inch diameter $2.75 
Type T 503 3 inch diameter $3.30 

LOW PASS FILTERS 

A “Cabena” Low Pass Filter will fix 
TVI. Cut-off frequency, 30 MHz; 
attenuation at 60 MHz better than 
30 dB; insertion loss, negligible. Im¬ 
pedance 50-72 ohms. 

PRICE $11.50. Postage 10c. 

WIRE WOUND POTENTIOMETERS 

50 watts, 200 ohms. Price $3.00. 


FIVE-CORE CABLE 

5 x 5/0076. Ideal for Intercoms., 
Telephones, etc. New. 100yds rolls, $17 
(postage 75c), or 20c yd. 

SOLID STATE STEREO AMPLIFIER 

8 watts r,m.s. per channel. Input for 
magnetic, crystal and ceramic type 
microphone. P.V. cartridges, tape re¬ 
corder input and output, tuner input, 
stereo headphone jack. 

Reduced to $65. Postage $1.20. 

STEREO HEADPHONES 

Professional quality (well known 
brand). Large earpads, standard stereo. 
plug, 6ft lead. 

Price $5.75. Postage 50c. 

C-Type Compact CASSETTE TAPES 

Well known make (suit all popular 
brands of Cassette Recorders). In 
plastic storage case. 

C-60 60 minutes . $1.20 

C-90 90 minutes . $1.90 


BRAND 

3DX 8 ohms 
3DX 15 ohms 
6A7 8 ohms 
6A7 15 ohms 
8A7 8 ohms 

8A7 15 ohms 
12CMX 8 
12CMX 15 


323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

P MELBOURNE, VIC. 3000 

TELEPHONES-677329,674286 


TAA300 INTEGRATED CIRCUIT 
1 Watt Audio Amplifier 

The TAA300 is a monolithic integrat¬ 
ed circuit for use as a complete AF 
amplifier. With a supply voltage of 9v, 
outputs of up to lw are obtainable 
into a load impedance of 8 ohms. A 
voltage range of 4.5 to 9 volts coupled 
with very low crossover distortion and 
low current drain (8 mA) makes this 
circuit ideal for battery operation. 

TAA300 Integrated Circuit, $3.00. 

Postage 10c. 

TRANSISTORS AND DIODES 


OC71 .... 

75c 

AF114 . 

.. 80c 

OC44 ... 

90c 

AF116 . 

.. 80c 

OC45 ... 

. 90c 

BC108 . 

.. 70c 

AC125 ... 

80c 

BC109 .. 

.. 80c 

AC 128 ... 

80c 

BF115 ., 

.. 80c 

BA100 ... 

30c 

OA90 .. 

.. 30c 

OA91 ... 

20c 

OA95 .. 

.. 30c 


Postage 10c. 


NEW SPEAKERS 

Nett Price $3.95 Post 20c 

” ” $3.95 Post 20c 

” ” $5.50 Post 40c 

” " $5.50 Post 40c 

” ” $7.20 Post 40c 

- M $7.20 Post 40c 
ohms. $10.75 Post 80c 
ohms. $10.75 Post 80c 


DELCO TRANSISTORS 

Type 2N441 .. Price $2.40. Post 10c 

Type 2N278 .. Price $6.00. Post 10c 

Type 2N301 .. Price $2.50. Post 10c 

LT91 RECTIFIER 

20 Volt 2 Amp. 

Price $1.50. Postage 10c. 

TE-16A TRANSISTORISED 
TEST OSCILLATOR 

Frequency range: 400 KHz to 30 
MHz in five bands. Modulated 800 Hz 
sine wave. Modulation 30% approx. 
51 x 51 x 3f inches. Weight 1.5 lb. 
Price $24 tax paid. Postage 75c. 

AUTO CAR AERIALS 

Hirschmann, type 300N, side mounting, 
new. 

Price $4.50. Postage 20c. 

SIGNAL INJECTOR 

Model SE250B. Price $7.00. Post 20c. 

INSTRUMENT CASE 

Sloping front panel. Plastic case, metal 
front panel 7} x 4i x 5 inches. Suit¬ 
able for radio, test equipment, projects, 
etc. Price $3.50 inc. tax. Postage 10c. 

PACK OF RESISTORS 

100 Resistors of i and 1 watt rating. 
Price $1.75. Postage 20c. 


AC ADAPTOR-BATTERY SAVER 

Type PS64—240 volts to 6 or 9 volts, 

300 mA .. $12.50 

Type PS62—240 volts to 6 or 9 volts, 

100mA . $8.50 

Postage 30c. 

SOLDERING IRONS 

ADCOLA M70 l/8inch tip, 240 

volt . $8.00 

ADCOLA M64 3/16 inch tip, 240 

volt . $8.40 

SCOPE 4 volts AC/DC, 100 watts, 

$6.40 

MINISCOPE . $6.00 

SCOPE De Luxe . $7.00 

Postage 20c. 

SOLDERING IRON 
TRANSFORMER 

240 volts/3.3 volts, 100 V/A .. $6.40 
Postage 40c. 

RESIN SOLDER 

Five-Core, 60/40 . $2.50 

Fice-Core, 40/60 .*.. $2.20 

Solder Pack, 42 inches . 18c 

MICROPHONE CABLE 
Type 15P1/24, E3748, 1/16 inch diam. 
Price 15c yard, or 100 yds, $14.00 

STEP-DOWN TRANSFORMERS 

Type 5506—240 volts to 115 volts, 20 

watts . $12.00 

Type 5578—240 volts to 115 volts, 40 

watts . $12.50 

Type 2164—240 volts to 115 volts, 100 

watts . $16.30 

Type 2166—240 volts to 115 volts, 250 

watts . $32.00 

Postage $1. 

MINIATURE SPEAKERS 

2± inch 8 ohm V.C. Price $1.50 

2\ inch 8 ohm V.C. ” $1.75 

2 i inch 8 ohm V.C. ” $2.00 

3 inch 8 ohm V.C. ” $2.25 

4 inch 8 ohm V.C. ” $2.50 

Postage 20c. 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speak¬ 
ers, Rola Speakers, Peak Stereo Equipment, Kew Brand Meters, A & R Transformers, 
Mullard Valves and Transistors, Ducon Condensers, etc. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiiiiim 

BULK STORE (Monday to Thursday only) 

104 Highett Street, Richmond. Phone 42 8136. 


182 


ELECTRONICS Australia, October, 1970 



























































ANSWERS - continued 


re two or more which appear to have the 
ame parameters or do the same job, we 
aturally select the cheapest type. If you 
'ant a cheaper receiver, try the EA110, 
ublished in August and September, 1970. 
'his is the 240’s “‘little brother,” and 
rould not cost as much to build. Reprints 
re available from the Information Service 
or the usual fee. 


ICENCES FOR TRANSMITTERS: I 
njoy reading your magazine very much, 
'ould you please tell me whether a licence 
: required for a low power transmitter 
r ith a range of only a few feet and with- 
ut an aerial. (B.B., Kadina, SA.) 

I As we have stated many times before, 

II transmitters must be licensed or ap- 
roved by the PMG’s department. This 
pplies regardless of power, size, type of 
srial, or any other feature. We might at 
lis point clear up several common mis¬ 
conceptions about the licensing of trans- 
litters. The first is that transmitters below 

certain power usually quoted as one 
att do not require a licence; this is com- 
letely incorrect Another is that “if the 
gnals produced to not leave the room or 
roperty,” the transmitter need not be 
censed; once again, this is Incorrect. A 
iird belief on the part of many people is 
lat hand-held “walkie-talkies” need no 
;ence (as is the case in some overseas 
mntries). This belief could not be further 
om the truth, as many people have 
und out in recent PMG swoops on this 
pe of equipment Tied in with this belief, 
any people think that anything operating 
thin a certain band (usually quoted as 
MHz or thereabouts) needs no licence; 
ain, incorrect. Broadly speaking, licences 
r transmitters may be divided into three 
asses: 

1. Equipment requiring a licence: all 
pes of “message” transmitters. 

2. Equipment requiring a permit: 
xlel control transmitters, etc. 

3. Equipment requiring approval: garage 
or openers, etc. 

As you can see, transmitters will fall 
o one of these categories. Indeed, most 
l into the first, equipment requiring a 
:nce. The maximum penalties for opera- 
i of any transmitters without the rele- 
it licence, permit or approval, are very 
ere—$1,000 fine or imprisonment with 
without hard labour for five years, plus 
omatic confiscation of equipment. It is 
5 possible that the offender will pre- 
de himself from gaining a licence in 
future. 


DIO EFFECTS. I have been reading 
r magazine for three years, and it is 
best and most informative of those I 
e tried. Congratulations on an excellent 
informative journal. However, I have 

mtroverSial Matter 

ould like very much to make some 
ments about FM broadcasting. How- 
, they may be very controversial and I 
>en to be employed by a radio station 
my position could be at stake. Before 
i submitting the item for publication, I 
id need a written, signed undertaking 
i the Editor beforehand that my name 
even the State I came from would be 
vn only to himself. (Name and 
ess supplied but withheld at the 
>r’s request). 

ditors receive letters from time to time 
i people who may have something sig- 
mt to say but who fear repercussions, 
way or another, if their name, initials 
Idress was published. Hence the more 
ess stylised acknowledgment which 


noticed that few audio effects generators 
have been published the theremin and 
electronic bongos are the only ones I can 
think of. Transmitters are also scarce. 
Have you ever published circuits for VLF 
and ULF reception? (B.B., Christchurch, 
NZ.) 

• In addition to the projects you have 
mentioned, we have published a number of 
circuits for projects which we would class¬ 
ify under the heading “audio effects.” For 
example: 

LDR type tremulant and vibrato. No¬ 
vember, 1964 (File No. l/EM/14). 

Fuzz Box. August, 1967 (l/GA/10). 

Reverberation for guitars. October, 1967 
(l/GA/12). 

Monophonic organ. December, 1967 
(l/EM/17). 

Keyless organ, January, 1968 
(1/EM/18). 

Waa-waa units for guitar amplifiers. 
May, 1969 (l/GA/16). 

Organ termulant and vibrato. March, 
1969 (l/EM/21). 

Autodrum. May, 1970 (l/EM/24). 

If there is any other kind of audio 
effects device you would like to see pub¬ 
lished, let us know, and if we feel that 
there would be sufficient reader interest, 
we will add it to our list of possible 
projects. The transmitter section of our list 
of published projects contains 45 entries, 
so we have not exactly neglected this field. 
However, the only type of transmitting 
equipment we normally describe is that in¬ 
tended for use on the amateur bands. We 
have not described equipment intended to 
be used on the various commercial 
bands, because of the difficulty and ex¬ 
pense of obtaining the necessary PMG 
type approval for such equipment 

We have never published circuits for 
receivers operating in the VLF and ULF 
bands, but we did publish a converter for 
LF reception (160KHz to 400KHz) in our 
March, 1969, issue (File No. 2/CV/21). 


BEACONS: I have a commercial radio set 
capable of receiving various beacon sig¬ 
nals. I would like to know what these are, 
and where these are located. (J.B., Can¬ 
terbury, NSW.) 

• Sorry, but we are not in a position to 
provide the information you request. 
Most aircraft beacons transmit a series of 
letters in Morse code usually two or 
more of the principal letters in their loca¬ 
tion: for example Cowra transmits the let¬ 
ters CWA in Morse. As well as these let¬ 
ters, beacons on major airports also trans¬ 
mit meteorological reports and other 
information to pilots. If you feel inclined 
to learn Morse code, then you will prob¬ 
ably be able to deduce the location your¬ 
self from the letters received. 


appears above. We are quite happy to 
follow this routine and will take all 
reasonable care to see that the request is 
complied with. For their own protection, 
correspondents should make sure that the 
request is prominently displayed adjacent 
to their address at the head of the letter 
and to their signature at the end. A 
request which is buried in the body of the 
letter could easily be missed by a staff 
member re-typing and/or summarising the 
letter for publication. It would be most 
unusual for an Editor to get involved in a 
legally binding and so strict an under¬ 
taking concerning a letter which he had 
not even seen. If you care to submit a let¬ 
ter, suitably endorsed, we will consider it 
for publication. We will certainly take all 
care but can assume no responsibility. 


UNITED TRADE SALES 

PTY. LTD. 


TRANSISTOR V.H.F. CONVERTER 
Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to l,OOOKc. No connecting 
wires needed. 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $14.40 plus 45c 
postage. 


PIANO 5-Key Switches $1 ea. P. and 
P., 25c. 


MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, inc. tax, CT 500 
20K ohms per volt, $15 inc. tax, CT 
330 2,000 ohms per volt $17.25 P. 
and P. 45c. 


Crown Level Meters $1.50 ea. P. 
and P., 25c ea. 

CAPACITORS 

80 for $2 in Poly Packed Bags. 
Mixed values only. 


TAPE HEADS 

Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 

New $1.50 ea. 

PLUS 10c pack, and post. 


MU-METAL SHIELDS 

To suit 5BP1 and other 5in CRTs 
mfd. by Magnetic Shields Ltd 

Brand-new, $5 ea. plus 30c pack and 
post 


TRANSISTOR RADIO BOARDS 

with capacitors, resistors, diodes (No 
transistors), components not soldered. 

75c each. Plus P. and P. 15c. 


3,000 TYPE RELAYS. 
Large range. Only 50c each. 


TRANSISTORS 

2SD65, 2T76, 2T65, 25c ea. P. and 
P., 10c. 


OC400, 20c, 25c; OC468, 70c. 


VALVES 


6J8 

$1.75 

6J6 

30c 

6K8 

$1.00 

ECC33 

50c 

6BF6 

$1.00 

6J7 

50c 

6SJ7 

60c 

TT15 

$1.00 

6SL7 

$1.00 

807 (ATS25) 50c 

6U7 

60c 

QV 04/7 

$1.00 

815 

50c 

5B254M 

$1.00 

Tinsley 50HZ Tuning Forks, 

as new, 


$40.00. P. and P. $1.50. 


All prices subject to alteration without 
notice. AH items PLUS POSTAGE. 


WANTED TO BUY 
RECEIVERS, TRANSMITTERS 
TEST EQUIPMENT 

280 LONSDALE STREET, 
Melbourne. Phone 663-3815. 

(Opposite Myers) 


imintm 
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BARGAIN PACKS! 


SEMI CONDUCTOR PACKS 
GUARANTEED BRAND 
NEW! AND TESTED 
SILICON & GERMANIUM 
TYPES 

10—Low noise Audio 
Type similar BC- 
109. 4010 . . . . $3.00 
10—Audio Type Sim. 

2N2926 . . . . $2.95 

10—Audio Type simi¬ 
lar BC108 . . . . $2.95 
10—RF Type, simi¬ 
lar BF115, 3693 $2.95 

10—RF High Gain . $2.95 

10— RF Low Noise 

VHF Sim. 2N3564 $3.50 
10—Audio Output 

NPN Silicon. 
Matched pairs . $3.25 
10—Audio Silicon 
PNP sim. 

2N3638A . . . $3.25 

5—Silicon Pair Com¬ 
plimentary Out¬ 
put 22V 500mW $3.25 
1—NPN Output, 

2N3055/BDY20 $2.00 

Or 2 for ... 3.75 

1—PNP RF IF 
Type, sim. AF- 
116, AF117. ea. .35 
or 10 for . . $3.00 

1—PNP Power Out¬ 
put. sim,. 2N- 
301, 2N2148 AD 
149 . . . . $1.30 

FETS 

MPF 102 . . . . ea. $1.10 

MPF 105—2N5459 $1.10 

MPF 106—2N5485 $1.30 

MPF 107—2N5486 $1.30 

2N3819.$1.10 

T1588—2N5245 $1.10 

3N140.$2.10 

3N142.$1.95 


NEW BRANDED 
SEMICONDUCTORS 


AC 125 .75 

AC 126 .75 

AC128 .70 

AC187/8 

1.90 

AF116N .70 
AF117N .70 
ADI 61 12 

2.90 
BC107 .80 

BC108 .50 


BC1C 

BF115 


09 


B 

OC44 

OC45 

OC74 

40250 

40408 

40409 

40410 
PA40 


.60 

.65 

.60 

.60 

.60 

1.50 
1.95 
1.35 
1.45 

5.50 


DIODES 

OA90 Type, 25c ea. 

or 10 for $2.30 
OA91 Type, 25c ea. 

or 10 for $2.30 
OA95 Type. 27c ea. 

or 10 for $2.50 

BA 100, each .30 

Similar BA100. 10 for $2.00 


INTEGRATED 

CIRCUITS 


SINCLAIR 1C-10 . $11.00 

Sim. 1C-10 with 

Instruction book $10.00 

Or 2 fo 1 '.$19.00 

Philips 1-watt $3.60 

GE 1W RMS . . . . $3.95 

GE 2W RMS . . . . $5.57 

GE 5W RMS . . . . $8.57 

709C op. amp . . . $2.99 

BENDIX 15 RMS $21.88 
PHILIPS Pre-amp and Tape 
MOTOROLA. NATIONAL, 
FAIRCHILD—Fliptop. etc. 


BRIDGE RECTIFIERS 

20V . . . 1A . . . . 80c 

100V . , . 2A . . . . $1,60 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cars, boats and 
trucks. Increases perform¬ 
ance. points and plugs last 
longer. 

All components Including 
ready wound transformer. 
2-silicon transistors and cir¬ 
cuit board. State whether 
neg. or pos. earth required. 
$27.75 wired and tested 
Post and pack 80c. 



7W Stereo Amplifier. 50- 
20.000 Hz. In oiled timber 
Cabinet. 

$34.50 Complete. 

Plus $1.00 Post and Pack. 


SILICON RECTIFIERS 

50v, 25c ea. 

or 10 for $2.25 
lOOv. 25c ea. 

or 10 for $2.25 

200v, 30c. 

SPECIAL 400v 28c ea. 

or 10 for $2.25 
100v. 55c 800v 60c 

1000V 1 Amp . . . . 95c 

3 Amp 100V Surge 

Protected ea.75c 

CR 400v 6A . . . . $3.20 

)13TI . $1.40 

ST2.90c 

MURATA CERAMIC FILTERS 

BFB 455 .35 

SFB 455 . . 66 

SFD 455B 78 


SPECIAL 

1 MONTH ONLY 
$1.00 SPECIAL. 

20—.01 uf 
capacitors. 
$1.00 incl. post. 


STEREO HEADPHONE 
SPECIAL 



BRAND NAME—8 Ohm. 
Res. 20-12 KHz. 
Wide Range. $5.95. 

Post. 50c. 



100,000/0.P.V. DC Mirror 
SCALE MULTIMETER 
Diode protected 22 ranges. 
$36.00. P.P. 75c. 



DIGITAL CLOCKS 
240V, 2W 

12 Hour, plus Seconds. 
Dimensions 169 x 72 x 
79mm 

SPECIAL—$11.75 
Pack and Post. 60c 
Also new models 24 Hr 
type from $16.60. 


ALL SINCLAIR AMPLIFIERS 
STOCKED 


VHF CONVERTERS 
FOR AIRCRAFT. FIRE 
AMATEUR BANDS 
RF FET CONVERTER 

Crystal Controlled — ImHz 
Band-WI DTH, INTERNAL 
OR EXTERNAL BATTERY 
CONVERT YOUR CAR 
RADIO OR HOME RADIO 
INTO SENSITIVE VHF RE¬ 
CEIVER. • 

$24.75 Incl. Tax. 
Crystal $S extra 
CRYSTALS—State Exact 
Listening Frequency. 




SMALLEST RADIO KIT 
IN AUSTRALIA 
1 5/8in x 1 5/8 x 15/16in 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with instruc¬ 
tors $6.75. 35c Pack-Post. 

Batteries required: 2 Mer- 
ury Cells Type RM675. 


BASIC POWER 
SUPPLY KIT 6-12V. 

Contains transformer, Reci- 
ier. capacitor and Instruc* 
ions. $3.85, post 50c. 


NEW 1970 TRANSISTOR 
RADIO KIT 

S Silicon Transistors and 
ompiete with instruction 
book, carrying case and ear¬ 
phone. 

Special Price . . . . $10.25 

Wired.$11.75 

Post and pack 75c. 


NEW MODEL 



3 Transistor Radio Kit with 
Speaker, and Instructions 
$8 75. Plus 50c P./Pack 



SPECIAL!! 1970 MODEL. 
8 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE with instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired. 
Tested $ 18 . 50 , Post and 
Pack 75c. 



> 

* 


. 



BOYS' CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions. 

$2.50 plus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
Transistor Radio. 

$1.50 Plus Battery. 


RESISTORS 

Uw and ** watt 4c ea. or 
$3.00 per 100. 
ELECTROLYTIC 
CAPACITORS 
All Values—5mf. 12c. 
Send S.A.E. for List. 


POLYESTER CAPACITORS 

100V—all values. .001 uf— 
01 uf 7c. 400V price 1.25 
Jty. 


.001 uf 
.0022 
.0033 
.0047 
.0056 
.0068 
0082 
.01 
.002 


ea. 
10c 
10c 
12c 
12c 
12c 
12c 
1 2C 
12c 
14c 


.003 uf 1*5c 
.047 15c 


:8il 

.082 

.1 

.22 

.33 

.47 


16c 

17c 

19c 

19c 

27c 

36c 

42c 


Ail components, transistors 
and diodes at special prices. 
Send S.A.E. for new list. 


Postage Add 10c 
Minimum for all 
Small orders 
Certified Post 30c. 


WILLIS TRADING CO. 

PERTH G.P.O. BOX X2217, W.A. 6001. 
Shop Address: 155 SCARBOROUGH BEACH ROAD, 
MT. HAWTHORN, 24 2454 


ANSWERS 


SMALL MUSICOLOUR: As it will short 
ly be Christmas, I would like to see < 
means of music controlled coloured light 
for Christmas trees. I have seen somethin* 
like it in “Reader Built It” and also in ai 
overseas magazine. I would like it to hav< 
a microphone and amplifier to make i 
independent of the source of music, an< 
also to make it possible for backgrounc 
noise level (e.g. at a party) to be able t< 
control the light level. (W.F., Canterbury 
NSW.) 

• The “Musicolour,” described in Octo 
ber, 1969 (File No 2/PC/8), will perforn 
the function you have in mind, W.F 
While it does not have an inbuilt amplifier 
it is quite possible to run it from any ex 
ternal amplifier with an output of mor< 
than two or three watts. The unit wil 
comfortably control 2,400 watts of light 
or up to 1,000 watts per channel. The ver 
sion which you remertiber from “Readei 
Built It” was to control lights of the low 
voltage variety 12 to 16 volts at cur 
rents of up to 2.5 amps. This appeared ii 
January, 1969. 


YOUNG READER: I am only a younj 
reader of “Electronics Australia” and d( 
not know very much about the subject, j 
have an elementary knowledge of the vari 
ous components, but would appreciate it i 
you would explain the following to m< 
How does a receiver tune into an Fh 
broadcast? I ask this question because 
logically, I cannot see how a signal whic 
varies frequency constantly can be tune 
by a tuned circuit. In an article on 
144MHz transceiver published in Jul; 
1970, the diagram shows a triangular syir 
bol. What component does this represem 
Finally, could you explain the differenc 
between a normal crystal diode, a zen< 
diode, and a tunnel diode? (N.I., Seaforti 
NSW.) 

• Because of space restrictions, we ce 
give only very brief answers to yo 
questions in tins space. We suggest th 
you read our “Basic Electronics” (ava 
able through the Information Service f 
$2.20 including postage) for more detail* 
answers to some of your queries. An F 
signal can be tuned by a receiver becau 
the frequency varies less than one per ce 
about a centre frequency of abo 
100MHz. A normal parallel resonant c 
cuit tuned to the centre frequency w 
have a bandwidth adequate to pass all t 
signal at more or less constant amplitu< 
At the same time the separation of F 
channels is sufficient to allow a resona 
circuit to discriminate between a want 
and unwanted signal. The triangular sy 
bol in the transceiver is used to den< 
an amplifier contained in an integrated c 
cuit (It). A normal diode has a straig 
forward rectifier action, i.e. it conducts 
one direction and blocks in the other, 
zener diode behaves like a rectifier in 
forward direction but in the reverse dir 
tion has a breakdown voltage which 
mains almost constant for quite a w 
variation of reverse current. A tun 
diode has a breakdown which include! 
negative resistance region over part of 
characteristic. For a more detailed < 
cussion we would refer you to “Fun 
mentals of Solid State” chapters 5 and 
published in September and October, 19 


PROBLEM: I have been reading \ 
enjoying your magazine for some t 
now, and at present I am building a 
of the projects in it. I have a prob 
regarding a transceiver. A few weeks 
I bought a transceiver and, while I 
making an adjustment, one of the spea 
leads came loose, and I cannot work 
where it belongs. I was wondering if 
could tell me where they are made, 
who the distributor is so that I can g< 
copy of the circuit. In regard to RJ 
comment in the April issue, I too thin 
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—continued 


vould be a good idea to publish details 
)f an S-band receiver. Although it would 
>e difficult to build, I think it would be 
veil worth it. The steerable antenna could 
?e purchased from disposals stores, and 
;ould be used with some modification. I, 
ny friends, and a lot of other readers 
resides consider it worthwhile. (R.B., St 
fUlda, Vic.) 

» Thank you for your kind comments 
ibout the magazine, R.B. Unfortunately 
ve cannot offer much help in regard to 
he transceiver. We have never encounter¬ 
ed the brand you mention and we suspect 
hat it may be one bought in as a job lot 
vith little regard for back-up service. 
VIany of these, incidentally, were of such 
elementary design that the PMG’s De¬ 
triment would not approve them, and no 
icence for their use could be obtained 
We trust you appreciate the need for a 
icence for these devices. Unlawful use can 
esult in severe penalties.) Regarding your 
comments concerning the “S” band 
receivers, we can only repeat what we said 
n the April issue: such a receiver is com- 
>letely impractical for the home construc- 
:or, at least in a form which would achieve 
vhat was originally envisaged, i.e., direct 
reception from the surface of the Moon. 

V1SI AND LSI: Attached is a clipping 
■rom the daily press for your possible 
comment in “Forum.” (R.C., Chester Hill, 
VSW.) 

» Presumably you feel that the report on 
riSI and LSI (medium-scale and large- 
cale integration) exaggerates their import- 
nce in relation to the present generation 
f integrated circuits. Perhaps the report is 
bit overdone but not to the extent that 
r o would want to make on issue of it It is 
*ue that large-scale integration will mean 
huge reduction in the cost per circuit 
ement and a corresponding increase in 
hat can be achieved in a given space for 
I given cost. 

lADIO CLUB: I would like to draw your 
Itention to the Panama Radio-Electronics 
tub. The aim of the club is to provide a 
Immon meeting place for members who 
|ve an interest in electronics generally 
Id in DXing specifically. There are no 
(strictions on membership, but it is 
referable that members should have an 
ierest in some field of electronics. Mem- 
Irship fees are currently 30c per quarter, 
|c per half-year, or $ 1 yearly. A magazine 
■ printed monthly using the facilities of 
I East Hills Boys’ High School Post- 
h is extra where applicable. Any contri¬ 
tions, in the form of articles and ch¬ 
its, are always welcome from members 
I non-members. Inquiries should be di- 
Ited to the Assistant (Technical) Editor, 
mania Radio-Electronics Club, 24 Mal- 
Ei St, Panama, NSW, 2213. 

(Thank you for the information and the 
hr of a complimentary copy of your 
fcazine. We have published your address 
(the benefit of interested readers. 


ITERS ABOUT FM: I have written to 
Chairman of the ABC (copy en- 
ed) in regard to the provision of an 
broadcasting service. I consider that 
best method of petitioning for FM is 
all interested parties to write to the 
tralian Broadcasting Control Board, 
r local members, etc. 

rhank you for your letter and for the 
v enclosed. We agree that the position 
R be frustrating for someone who has 
»d out of a country served by 
f stereo, and who had come to rely so 
rily on it 

IHNlCAL TERMS: I have often 
Id expressions such as “Microhenry,” 
fcfarad,” “SSB,” “DXer,” etc. Does 


your publication “Basic Electronics” con¬ 
tain a section which explains these terms? 
(S.T., Rozelle, NSW.) 

• There is no specific section of “Basic 
Electronics” devoted to explain technical 
terms and abbreviations, but these matters 
are dealt with separately in the appro¬ 


priate chapters, for example: the terms 
“henry,” “millihenry” and “microhenry” 
are dealt within the chapter on inductance 
(chapter 3), while “farad,” “microfarad,” 
“picofarad”, etc., are dealt with in chap¬ 
ter 4 on capacitance. Similarly, chapter 18, 
on amateur radio, will help to clarify the 
other terms you quote. 



Adcola solves 
printed circuit 
soldering problems 


Printed circuit soldering — a recognised problem area. 
Adcola soldering tools and tips, designed and calibrated for 
the job — a known answer to the problems. Adcola tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcola has a special range of tips for printed circuit work — 
and the precision made soldering tools to run them at the 
correct temperature 

Selection is simple — from our brochure. Yours for the asking. 


ADCOLA 


Selection is simple; from our brochure. Yours for the asking. 

ADCOLA PRODUCTS PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd.. Perth (Tel. 8 4137) RA 7 
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SOUND PROJECTORS 

Clnevox Prefect and Harmour and 
Heath 16mm in good working 
order. 240v operated, complete 
with speaker and amplifier. 

from $90.00 


CIRCULAR SLIDE RULE 

3Wln diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

$1.25 each 

Poet 10 cents. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c certage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Please note w* are now able to 
include V* mile of telephone 
cable FREE with each set of 
Phones. 

BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp. without meter, $13.75 

2 amp. with meter. $15.75 

Poet N S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

1V6 to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 

65 cents each or 10 for $4.00. 
(Post 7c). 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68, 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs; step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones 

$45, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 

TRANSCEIVER 

(2-way radio) 62 set ideal small 
ships. Hams, etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 

5 watt output. Complete with an¬ 
tenna, headphones and mike $60. 
60c cartage to rail. Freight payable 
at nearest attended Railway 
Station. 

HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 

Post N.S.W 25c; Interstate 30c. 

COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles, 
10 channels. 

$65.00 

6 TRANSISTOR radios, new, in 
leather case, only $12.50 each, post 
N.S.W. 60c. Interstate 85c. 

AVO MULTI METER 

Type CT 38 

$75.00 

A.W.A. AUSTRALPHONE 

Transceivers 12 V 

New Complete Station. 

1.6 to 10 megs on transmit. 

0.54 to 16 megs on receive. 

$150.00 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Mess. LA5. $250.00. 

100-500 M/cs. $350.00. 


ADLER FREQUENCY 
METER 

lOOKc-20 M/cs. $175.00. 



j e e eeei 


P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 3tn 
x I In 4 AH. 

$1.00 each 

Post. N.S.W., 25c: Interstate 35c. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G Approved Citixcn Band. 
9 Transistor, $79.00 per set of 2. 
Post, N.S.W. 50c; Interstate. 60c. 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post, 15c. 


BC 221 

Frequency Meters 

$55.00 


VALVES 

BRAND NEW 


1 


IN CARTONS 

Special discount for 


807 

tfc 

CV850 

$1.59 

65N7GT 

95c 

1H6G 

39c 

8989 

91.99 

832 

$8.09 

5U4G 

99c 

6AK5 

$1.59 

EF50 

35c 

6X4 

$1.99 

5Y3 

$1.75 

12SK7 

50c 

6C4 

50c 

VR65 

25c 

2x2 

70c 

VT4C 

75c 

6AG5 

09c 

AU5 

$1.09 

I2AU7 

$1.99 

80 

$1.25 

X61M 

$2.20 

6AK5W 

$1.59 


CATHODE RAY TUBES 

$3.50 


3FP7 $2.95 5BP1 

3JP1 $2.93 
V1669 4/1 $2.95 CY21S4 $2.95 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 





45 x 40 coated Lens with tripod 

$10.95 


30 x 30 Power Coated Lens 
Brand new. 


$ 3.73 


60 magnification with a 60mm 
contcd objective lens. 

With tripod. 


$23.00 


As Illustrated. 

Postage. 95c; Interstate $1.20. 


TELESCOPES 

I 30 x 40 with Tripod 

$7.95 

Poet N.S.W., 70c: interstate $1.20 


PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt, 15 volts, 20 amps. 
Made in Canada. Complete w.th 
tools, instruction book, spares. 

etc. Only. $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station. 


SMALL COMPUTOR 
PANELS 


3in x 2in containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c. 


STEREO headphones, brand new, 
$7.50, post N.S.W. 60c. Inter¬ 
state 85c. 


TYPE S POWER SUPPLY 

(240 Vac supply for AT *5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma 550 volt 200ma, 300 
volt lOOmn, $30.00 


TELEPHONE WIRE 


21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coil of twin (equal Vi 
mile) $7 per coil. 

Post, N.S.W. 70c; interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W. 30c; interstate, 40c. 


CO-AXIAL SWITCH 


70 ohms 4 positions, 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in metal case 9in 
x 8in x 8in $5.00 each. Post 
N.S.W 70c. Interstate $1.20. 


ELECTRONIC COUNTER 


(Austronic) 0-100 K/cs. 240V 
operated. $150.00 


Cossor Double Beam Oscilloscope 
1035. Tested. $150.00 


Kleinschmidt 5 Unit Punch Reader 
and Tape Printer with Key Board. 
$95.00. 


Cintel Oscillator and Electronic 
Counter, type 388. $250.00. 


SELSYN MOTORS MAGSUP 

Mk. II.$5.25 an. 

No. 19 TWO-WAY RADIOS 
Sold as is without power supply, 
leads, accessories, etc. Only $15. 
Or complete with above gear, $35. 

BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with case. 

8 x 30.$i$.75 

7 x 50 $22.15 

10 x 50 $13.07 

12 x 5 $13,95 

20 X 50 . $26.50 

Post. N.S.W., 70c; Interstate, $1.20 


3000 TYPE RELAYS 


P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 


TOGGLE SWITCHES 


Brand new, 3 amp, 240 volt, S.P., 
S.T., 39c each or 10 for $3.00. 
Add postage. 


240V AC GEARED MOTORS 

25 r.p.m. fractional horsepower. 

$7.95 each 

Post N.S.W. 60c, Interstate 85c. 


522 TEST SET 


100-155 M/cs. I.F. Generator, 
crystal locked R.F. Power Meter, 
A.C. Supply Meter. $25.00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven’t got time to 
sort them, so you reap the benefit. 
Post 60c. 


MINE DETECTORS 

Ex A.M.F with Instruction Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight pay¬ 
able at nearest attended railway 
station. $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio. music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
V A.C. Complete and ready to 
plug in $30.00. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post. 10c. 

200 Mill, amp., 24 volt. 1/gin push 
movement. 

$1.25. Post 10c. 


CONDENSER LENS 

2Viln DIAM. 2in FL. $1.50 each 
or $2.30 per pair. Post 21c. 


CONDENSER LENS 

1 Vi in diam. IV* FL. 50c each. 
Postage. 17c. 


FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu, meter GLORAD. l 
C omplete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside j 
broadcasting, etc. 

$39.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/cys.i 

and TR1935 125-150 meg/cycles. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete wMil 
generator. 

$33.00 


RECORDING TAPES 


TOP QUALITY BRAND NIW _ 
post! 


7” 


150’ 

600' 

900' 

1800' 

1200 ' 

2400' 

3600' 


65c 
J1,3S 


78 


$329 

$2.75 


$4.45 

$6.00 


9d 
13d 
13d 
13d 
2l| 
46d 
461 


CASSETTE TAPES 

C60 $1.60. C90 $2.20. CI20 $2.9 
Post 13c. 


BYER 77 Mk. I 

Rack Mounting Tape Recorder, 
A.B.C. 7 Vi-15 I.P.S. Full tracl 
tested. $150.00. 


Microphone, Professional S.T.O 

type 4017. $20.00. 


Marconi Video Oscillator ty 
TF885A 0-12 M/cs. $75.00. 


Marconi H.F. Sig. Gen. 85 K/c| 

to 25 M/cs. $65.00. 


Pye 4 Channel Crystal Lock! 
Oscillator. 1.5-30 M/cs. New. 
$25.00. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can 
converted to 1200 M/cs. $17.d 


WHEATSTONE BRIDGE] 

Top grade 

In Multiples up to 1000 

$65.00 


Deitch Bros. 


70 OXFORD STREET, SYDNEY, 2010 


SORRY, HO C.O.D. 
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ECTRONIC DRUMS: Have you the 
circuit for an oscillator to produce the 
ound of one or more drums and the differ¬ 
ent sounds they can make, e.g. a roll? 

M.S., Mosman, N.S.W.) 

We published designs for Electronic 
ongos in April, 1970 (File No. 1/EM/ 
3), and for an Autodrum in May, 1970 
rile No. 1/EM/24). These aren’t quite 
hat you are looking for, but will go part 
|f the way; you may be able to modify 
designs to meet your requirements, 
opies of the articles are available 
irough the Information Service for 20c 
tch. 


:OMlNG AN AMATEUR: As a 
Jlative newcomer to the field of elec- 
onics, I was wondering if you could help 
e. How does one become an amateur 
|dio operator? What is required to obtain 
licence, and where does one apply? 
|ould you be able to supply plans to 
Liid a transmitter and receiver for such 
eration? (H. B., Cooranbong, NSW, 
§., Seven Hills, NSW, and others.) 

To become an amateur, you must 
[st pass an examination set by the 
l.G.’s Department, and then apply for 
licence to operate an amateur station. 

‘; will be granted if you are able to ful- 
certain conditions (age, nationality, 
|). If you hold a Commercial Operator’s 
’ficate, you need not sit for the exam- 
Jtion, but you must still be able to fulfil 
other conditions. Examinations for 
lateurs are held on the third Tuesday of 
pruary and August each year. Success- 
, candidates at this examination, which 
on radio and electrical principles, as 
as the regulations applying to the 
teur bands, are awarded the ‘Amateur 
Tatars’ Limited Certificate of Profi- 
cy” (AOLCP). This certificate entitles 
operator to apply fcr a licence to 
ate on any amateur band above 52- 
z. Passing of Morse code at 10 words 
minute will qualify you for the 
ateur Operator’s Certificate of Pro- 
ncy” (AOCP). The examinations for 
are held on the same dates as the 
ry and regulations with supple- 
itary examinations on the third 
lay of May and November, 
n you are confident about your theory 
regulations (and Morse if you are 
ipting it at the same time), you may 
to the PMG Radio Branch not 
than the eighth day of the month 
ling the examination you wish to sit 
As well as the necessary forms, they 
|also supply you with past examination 
frs, which you may care to study. The 
looks suggested by the PMG are (1) 
o Communications Handbook, by th? 
B (2) Radio Amateur’s Handbook, by 
ARRL (3) Radio Handbook, by 
rs and Engineers Ltd. For the regu- 
s, they suggest their own “Handbook 
operators of Radio Stations in the 
:eur Service,” which is available from 
adio Branch for the fee of 30 cents. 
:an supply details of construction for 
litters and receivers. When you 
the bands in which you intend to 
te let us know and we will do what 
an to help. And best of luck. 


RADIO: Unofficial history 

“Scotty,” whose name accurately re¬ 
flected his ancestry, was senior technician 
in the control room of a key Queens¬ 
land network radio station. During slack 
times, he took a quite devilish delight in 
despatching junior employees hither and 
yon in the city in search of unprocurable 
1620 valves, reels of Whitworth thread and 
such like. His obvious enjoyment of these 
situations and his willingness to share it 
with anyone within earshot wasn’t always 
appreciated by other members of the 
staff. 

A day of reckoning had to come. 

Junior technician “X,” who was not 
nearly as dumb as Scotty had assumed, 
found himself forcefully evicted from the 
control room on an errand for striped 
paint. 

At the nearby paint shop, he explained 
his dilemma to the manager who was, him¬ 
self, getting a bit tired of Scotty’s 
“orders.” So, with a grinning technician 
“X” at his elbow he rang Scotty and put 
on quite an act: 

“What’s this junior doing down here 
asking for paint and with no money? 
Don’t you know we operate only for cash? 
And what colour stripes do you want? Pll 
send him back for the cash—and make 
sure he has enough!” 

Scotty could hardlv contain himself at 
the thought of the junior tracking back 
and forth in the hot Brisbane sunshine. He 
readily “co-operated” with the manager 
and gave the lad $10 out of his wallet. 

About half an hour later junior “X” re¬ 
turned with several tins of paint, a number 
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of expensive brushes, some suggestions as 
to how the paint might be mixed — and a 
few cents change from Scotty’s $10. 

This would have been a blow to any 
practical joker but, to a person of Scotty’s 
ancestry, it was devastating. 

The paint store manager, of course, 
flatly refused to take the goods back and 
refund the money. 

“We’re in business to sell, not to buy.” 

Scotty’s superiors, who were very quick¬ 
ly let into the joke, rebuffed any attempt 
to recover the money from petty cash as 
“a genuine expense and loss in die course 
of employment.” 

•Playing for time, Scotty tried to hide the 
offending paint and brushes but, myste¬ 
riously. they would always be moved to a 
place where everyone could see them. And, 
of course, the subject happened to crop up 
again and again in conversation! 

They left Scotty to sweat for several 
days — including a weekend, when he had 
to square off with his landlady because of 
his inability to pay his rent on time. 

Finally, the accountant of die paint 
shop agreed to effect a refund, in ex- 



and the messenger. 

The experience seemed to have some 
effect on Scotty’s sense of humour. One 
thing is certain. Junior employees there¬ 
after spent less of their time searching for 
striped paint, Whitworth threads and pre¬ 
fabricated holes! (From C.D., Sherwood, 

Qld). 

(Readers are invited to submit contributions to “RADIO: Un¬ 
official History” and a publication fee will be paid for those 
used. Stories must be humorous and they must be true. Letters 
must be signed and the locale of the story indicated as a mark 
of good faith. The Editor reserves the right to re-ohrase con¬ 
tributions as necessary to preserve uniformity of style. 


TAR AMP, MODEL CONTROL: 

J you the details for a guitar amplifier, 
(state or valve, with about 50W out- 
" Also, have you the details for a 
2-channel radio control transmitter 
Receiver with a fairly large range for a 
11 car? (A.K., Mackay, Qld.). 

re published a solid-state guitar am- 
r with 50W output in July and 
bt, 1969 (Files Nos. l/GA/17 and 
Two designs using valves were pub- 
iin June and July, 1967, with outputs 
JW and 60W respectively (Files Nos. 
1/8 and 9). We have not published 
pannel radio control system. In De¬ 
fer* 1965, and January, 1966, we pub- 
1 a radio control system using valves 
| Nos. 3/MC/3 and 4), while in Feb- 
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ruary, 1970, we published a solid-state re¬ 
ceiver which will work with the transmit¬ 
ter of December, 1965, using an IC (File 
No. 3/MC/5). Copies of the articles quot¬ 
ed are available through the Information 
Service for 20c each. 

DEAD LETTER: We are holding a letter 
and remittance from a Mr I. J. Leslie. 
We are unable to reply to this le'tter be¬ 
cause no return address was given. Would 
Mr Leslie please contact us and supply 
the necessary address. 

OPERATIONAL AMPLIFIER. One of 
your correspondents asked about an 
operational amplifier for an analogue com¬ 
puter. A complete analogue computer, in¬ 
cluding operational amplifiers, was 
described in “Practical Electronics”, 
January to October, 1968. I have enclosed 
a circuit diagram for a simple amplifier for 
crystal sets, for possible use in your 
“Reader Built It” section. It is very simple 
and was made from junk box parts. Thank 
you for describing the Hteh Performance 
Audio Oscillator (June, 1970). Can you tell 
me how I could build in a voltmeter to 
monitor the output voltage? Could I put a 
meter of IK resistance and a 9K resistor 
in Series in place of the 10K resistor at the 
output? (T.M., Wellington, N.Z.) 

• Thank you for drawing attention to the 
analog computer, T.M., and for the circuit 
for our “Reader Built It” pages. We will 
keep the circuit on file for possible use in 
a future issue. There are a lot of problems 
associated with the arrangement you sug¬ 
gest for monitoring the output voltage of 
the audio oscillator described in our June, 
1970. issue, not the least of which is the 
need to provide a rectifier, and the effect 
that this might have on the output wave¬ 
form. We would point out that the poten¬ 
tiometer controlling amplitude of the out¬ 
put is a linear one, and it would be a 
simple matter to calibrate this to give a 
reasonable reading of output voltage. 
When monitoring of this kind is a require¬ 
ment, a VTVM or electronic voltmeter is 


normally used. If you have access to such 
an instrument, you could use it to check 
Initial calibration of the potentiometer 
scale. 


RESISTOR PROBLEM: Assume that I 
connected twelve 10-ohm resistors together 
in the outline of a cube. The problem is to 
calculate the resistance between opposite 
comers. (K.H., Ettalong, NSW.) 

• Problems like this provide a ready 
means of driving oneself up the wall. 
There is no end to the shapes one can 
envisage, although this one has been 
around for a long time. We have better 
things to do, but if other readers want to 
tackle the problem, that is up to them. 



Brand new ! Fully 

GUARANTEED 

RECORDING — 

TAPI 45 


Famous Brand TAPE REELS 


5” 

900 FOOT REELS . . 

. . . $1.98 

5” 

1200 " " _ 

. . $2.50 

7” 

1200 " " . .. . 

. . $2.98 

7” 

3600 " " . . . . 



COMPACT CASSETTES 



C- 60. . $ 1.20 
C- 90.. $ 1.98 
C-120.. $2.98 

WRITE FOR FREE CATALOGUE! 
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PRE-PHK 


electronics 



Mailing Address: 

P.O. Box 131, 

KINGSGROVE, NAW. 2208. 


Sales Centre: 

103 Regent St, 

DrnmcDV 1SI.S.W 11015, 


Our New Showroom: 
429 Pitt St, 
SYDNEY. 
Telephone: 69 5922. 


Special announcement for all PRE-PAK Electronics Club Members!! 


Sales Centre Open 
8.30 a.m. to 
5.30 p.m. Monday 
to Saturday 


To obtain our latest Catalogue which includes membership of the Pre-Pak Electronics Privilege Buyers’ Club, 
send $1.00 with your name and address to our mailing address. 


Our new showroom situated at 429 Pitt St, Sydney, has a large range of compon¬ 
ents and equipment on display to help you make your choice at your leisure. We 
are also able to demonstrate a selection of Quality Stereophonic equipment in 
comfortable surroundings. Private. No obligation. Stereophonic Sound Demon¬ 
strations can be arranged at any time for members and their guests at our New 
Sound Lounge, 429 Pitt St, Sydney. 



G.T.S. CAPACITOR 
DISCHARGE IGNITION 
6 Months’ Guarantee. 

Deluxe.$39.95 

Competition .. $48.00 

Marine.$64.00 

Post $1.00 


CAPACITOR DISCHARGE 
IGNITION KIT BY PRE-PAK 

Contains all parts with instructions 
to build your own C.D.l. 

$27.75 Post $1.00 

PEAK STEREO AMPLIFIER 

,.,^^3.5 watt per channel 
SH^*f)50HZ to 20KHZ 
L—J 200mu Input. 

F $ 3 4.50 Post $1.00 

MAGNETIC CARTRIDGES 
AT66 

20HZ-20KHZ±2db 
Tracking weight .5-2.5 grams. 

$10.30 

AT33 .. $16.00 

AT21S . . . $17.85 
_ Post $0.25 _ 

MAGNETIC PRE-AMP KITS 
MP.l Mono for Magnetic 

Cartridges.$4.90 

M.P.2 Stereo for Magnetic 
_Cartridges.$9.00 

STEREO HEADPHONES 

8-16 ohms 

__ from $6.50 pair Post 50c 

SPEAKERS 


Hi-Fi Twin Cone, 8 or 15 e- 


6i” 

30Hz-15KHz 6w .. 

$12.00 

8” 

30Hz-15KHz 8w .. 

$12.00 

10” 

30Hz-15KHz lOw 

$12.40 

12” 

30Hz-15KHz lOw .. 
Post $1.00 
TWEETERS 

$12.84 

3F 

5-16KHz 12w .. .. 

$3.30 

3i” 

5-18KHz 15w 

Post 50c 

HIGH POWER 

$4.10 

12” 

15w Twin Cone .. . . 

$20.00 

12” 

Imported 40w . . 

$30.00 

12” 

Aust. 50w. 

$50.00 

15” 

Aust. 30w. 

Freight $1.00. 

$50.00 


SIGNAL TRACERS 
$4.50 Post $0.25 


SINCLAIR PRODUCTS 
Stereo Sixty Pre Amp and 
Control Unit. 

Retail Price $34.25. Post 50c. 
Club Members’ and Trade prices 
are available on application. 

Z30 Twenty Watt 

HI-FI Amplifier. 

Retail Price $14.90. Post 50c. 

PZ5 Power Supply Unit. 
Retail Price $17.60. Post $1.00. 

PZ6 Power Supply Unit. 
Retail Price $32.45. Post $1.00. 

IC.10 Integrated Circuit. 
Retail Price $14.90. Post 50c. 


SPECIALS 

FOR CLUB MEMBERS 


BC108 transistor . . . . 40c 
BC109 transistor . . . . 45c 
2N3055 transistor . . $1.90 
2N3054 transistor . . $1.90 

Em4G4 Diode.25c 

DA91 Diode.20c 

2N4443 6A.400V SCR $1.90 
constant voltage -transformer 
240VN 15W output . . $6.00 


AUDIO AMPLIFIER KITS 
Based on the Plessey SL403/A 

_ Integrated Circuit. _ 

MAI Basic Amplifier Kit 
A simple Amplifier. 

$12.50 Post $0.10 _ 

MA2 Basic Amplifier including 
case, volume control, knob. 

_ $14.50 Post $ 0.25_ 

MA3 Deluxe Mono Amplifier Kit 
A 3 watt R.M.S. Amplifier with 
Bass and Treble controls. 
_$15.9 0 Po st $0.25 _ 

MA4 Deluxe Mono Amplifier Kit 
As above but including power 
supply and mains lead. 
$23.90 Post $0.25 
KIT SA1 

Deluxe Stereo Amplifier Kit. 
3+3 watts R.M.S. with 
Bass and Treble controls. 

Post 50c 

Complete in every detail . $46.00 
Chassis only without case . $42.00 
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HIGH PERFORMANCE AUDIO 
OSCILLATOR KIT 

A most useful piece of 
test equipment. 

Complete kit of parts 
including Battery. 

$14.50 Post $0.25 

POWER SUPPLY KIT 

P.S.l Regulates Variable . $27.50 
P.S.3 7u-15v 1A max . . $5.95 

P.S.4 20v-32v 1A max . $7.90 

P.S.5 18v 1A max . . . . $6.40 

Post $0.50 

PUBLICATIONS MULLARD 

Semiconductor Devices . . $1.60 
Demonstrations and Experi¬ 
ments in Electronics .. $1.50 
Electronic Counting Circuits, 


Techniques and Devices . $3.30 
Valve Tube and Semi¬ 
conductor Guide • • . • $1.50 

P.A.L. Colour T.V.$2.50 

Semiconductor Interchange- 

ability list . $ 1.00 

Voltage Regulator 

(Zener Diodes).$1.00 

A Programmed Book on 
Semiconductor Devices . $1.50 
Enlarged Data Sheets .... $0.30 
Simple Transistor 

Measurements.$0.55 

Post $0.10 


PUBLICATIONS MINIWATT 

Miniwatt Valve and Transistor 
Data Book. 

Latest (7th) Edition . . .. $3.05 

Very low prices on all tapes, cas¬ 
settes, spools. List sent on 
application SA10. 

NEW RELEASE! Basic Stereo 
Amplifier. Completely wired and 
tested on printed circuit board. 
Power supply included. $21.50. 

3 WAITS RMS per channel sup¬ 
plied without controls but includ¬ 
ing simple instructions for fitting 
bass S Treble or tone controls. 
50c Post. 




























































ANSWERS 

- continued 


C. D. IGNITION: I have cpnstructed the 
C.D. ignition system described in the Au¬ 
gust, 1970, issue, but am having trouble 
obtaining reliable oscillation in the con¬ 
verter. In fact, the system would not os¬ 
cillate at all until I reduced the 470 ohm 
“out-of-balance” resistor to about half this 
value. Should there be this much variation 
due to component spread and is it safe to 
retain this value? (B.W., Liverpool, NSW), 


• We tip that you have been caught in 
the same way as several other readers; by 
using a tranirformer core and former other 
than the one specified, but recommended 
by a dealer as being a suitable substitute. 
If it is the core and former we suspect 
it is quite unsuitable. The particular core 
,material has quite different magnetic 
characteristics and, in particular, will not 
saturate at the same level as the one 
specified. This, in turn, will mean 
that the transistors will not oper¬ 
ate in a true switching mode and will 
puffer higher dissipation, possibly excessive 
id to the point of destruction. While we 
ire aware that there is a temporary short¬ 
age of the specified core — and mentioned 
in the article — we cannot emphasise 
strongly the need to adhere exactly to 
specifications in designs of this nature, 
jie habit of some dealers of recommend- 
ig substitutes, sometimes on no other 
asis than a similarity is size, is to be most 
Itrongly condemned. At the same time, 
Wilders would be well advised not to 
[ccept such substitutes without checking 
^ith us that they are in order. 

I-FI CRYSTAL SET: I purchased a 
nail crystal set quite cheaply, and found 
hat by connecting it to my stereo am- 
llifier I could pick up really good hi-fi 
bund from two stations in Sydney, name- 
| 2FC and 2BL, with very little adjacent 
ation interference. I was wondering if a 
igh fidelity tuner could be made using the 
[>ove simple method, so that all stations 
uld be received with equal strength. 
V.S., Bardwell Park, NSW.) 

Apparently, W.S., you have been luck- 
than most in this respect. While some 
ystal sets can be made to give reasonable 
paration in some locations, the perform- 
i in other areas would not be adequate. 
[>ur reception of 2FC and 2BL does not 
prise us — these stations are the most 
|werful in Sydney, having an output of 
XW, ten times the output of the other 
|tions. If, however, you feel inclined to 
ntinue your experiments along these 
jes, by all means go right ahead. A wave 
|p might help filter out some adjacent 
Ition interference. We describe one in 
ly, 1969 (File no 2/AE/22). Also, you 
ht like to have a look at an EA crys- 
set. One was last described in July, 
|9, (File no 4/TR1/11). It also 
on pages 47 and 49 of “Basic 
ctronics.” 


IMMENTS ON THE MAGAZINE: I 
hid like to congratulate you on a first- 
ts magazine. It has informative articles 
|qualled by any other magazine. I am 
years old, and gained my amateur “Z” 
nee when I was 14. Most of my knowl- 
e was gained from your magazine, 
Jig with a couple of other specialised 
Iks. I particularly enjoy the “Service- 
and “Reader Built It” columns, and 
like the Technical Digest. While I ap- 
|iate the amount of information 
nted with constructional articles, I 
it difficult to locate specific sections, 
aps this could be rectified by the use 
ub-headings to identify each section, 
example. Power Supply, Overload 
ction. Loudspeakers, etc. in the case 
article on amplifiers.) Also, I would 
I to see an article describing the pro- 
lion of an article in the magazine, 


Suggestions for Ring Transformer 


I recently obtained a Ring Trans¬ 
former which I saw advertised in an 
English magazine, and since I have not 
seen anything like it advertised in 
Australia, I thought your readers might 
be interested to know about it. At first 
I thought of an article for the “Reader 
Built It” page, but that doesn’t cover 
the situation because I haven’t used it 
to build anything much yet, so I will 
just give you the facts, and if you think 
that it might be interesting to your 
readers you may use it as you will. 

This Ring Transformer (made by 
Matsunaga, Japan) is wound as an 
auto-transformer, with taps at 100, 
115, 200 and 220 volts, and of course 
can be used as a step-up or step-down 
transformer with these voltages. How¬ 
ever, it was not this that interested me. 
I was interested in the fact that you 
can wind your own secondary through 
a hole in the middle for just about any 
voltage you would need. At .55 volts 
per turn it does not take a great num¬ 
ber of turns to produce any of the volt¬ 
ages used commonly with transistors. 
Another thing is that by using a few 
turns of heavy wire you can have a low 
voltage, high current transformer; eg 
mine is a 1000-watt transformer, and 
by putting on 9 turns of heavy wire I 
can have 5 volts at 200 amps, or put 
on a few more turns and have 20 volts 
at 50 amps, etc. 6 turns gives you 3.3 
volts for a low-voltage soldering iron, 
with no danger of the transformer run¬ 
ning hot. I want to experiment with 
using it for miniature electric welding. 
So far I have discovered that very low 
voltages are not suitable for arc wel¬ 
ding, but I shall have to experiment 
with higher voltages one day. I would 
be interested to know about the possi¬ 
bilities of welding with very small 
gauge wire. 

Another thing I discovered is that a 
red hot wire cut through plywood with 


the greatest of ease. I was running a 
low voltage current through a short 
length of fine (about 7 mil.) copper 
wire till it was red hot, and then to 
rub off the insulation I ran it across the 
edge of a piece of plywood, and it cut 
through it almost like the proverbial 
hot knife through butter. However, as 
the wire was very thin and copper is 
not very strong when it is so hot, it 
soon broke. So then I tried a bit of the 
stainless steel wire used on the end of 
fishing lines (I am not a fisherman, so I 
don’t know the technical term for it) 
and this was much stronger and had a 
higher resistance, so that I could use 
more voltage and less current, and this 
also cut through plywood very neatly. 
Unlike a saw it does not leave a rough 
edge, and it makes a finer cut than any 
saw that I have seen. However, it does 
leave a charred edge, but this could 
easily be removed with sandpaper if 
necessary. It occurred to me that it 
wouldn’t be difficult to make a kind of 
electric coping saw, using a piece of 
fine wire of suitable resistance for the 
“blade.” Possibly a low-voltage solder¬ 
ing iron transformer would supply suit¬ 
able power for such a tool. Maybe the 
manufacturers of these irons would be 
interested in making such a “saw.” I 
found that by using the wire in a saw¬ 
ing fashion a hot part of the wire con¬ 
stantly replaced the part that was 
cooled by contact with the wood. Per¬ 
haps if the wire were rough it would 
cut even more quickly. The wire 
“blades” would be very cheap and it 
would not matter that they do not last 
very long. 

I imagine this transformer would be 
most useful for the experimenter who 
may need different voltages for diffe¬ 
rent projects and would rather not have 
a separate transformer for each. With 
this one he can wind on just the num¬ 
ber of turns for almost any job. (R.F., 
Finschafen, TPNG). 
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from the time it is envisaged to the time it 
appears in print. (P.V., Maroubra, NSW.) 

• Thank you for the words of praise, 
P.V. We trust that you will continue to 
enjoy reading the magazine as much as 
you do at the present. Your comments on 
the “Serviceman” have been duly passed 
on. The success of the “Reader Built It” 
column is dependent on readers like 
yourself, who submit their projects to this 
page for other readers to try. We can/ ap¬ 
preciate your difficulty in trying to find 
specific references in constructional arti¬ 
cles, but this is one problem which is hard 
to overcome. In the past, we have used 
sub-headings, but these were abandoned 
because of the special problems which 
they themselves cause. Nevertheless, we 
will look into the problem to see if there is 
anything that can be done to alleviate it. 
We presented an article many years ago 
describing the production of the maga¬ 
zine, much along the lines you suggest. 
However, techniques have changed so 
much it could be an opportune time to 
present a new article. Thank you for the 
suggestion. We will see what we can do. 

REVIEW THIS RECORD? I have eagerly 
awaited each successive issue in case you 
should be reviewing a record by (here a 
particular singer) whom I regard as the 
finest recording today. Will you be review¬ 
ing his next release, of which I have an 
advance copy from England? (GX., New 
Farm, Qld). 


• The records we review are selected 
from titles made available for the purpose 
by the recording companies. We can’t re¬ 
call whether or not we received either of 
the records you mention. As for file next 
one, it will depend whether a review copy 
is allocated to us or to some other journal 
handling reviews. For economy reasons, 
recording companies can’t provide every 
reviewer with a copy of every record. It 
isn’t just a matter of the cost of the vinyl. 
Jackets are quite expensive and we under¬ 
stand that sales tax also has to be paid. S 


PROBLEMS? 

The scientifically endorsed potential of 
THOUGHT-POWER, opens doors, solves 
problems, ensures success, brings peace of 
mind. Free, informative, large book, con¬ 
taining pages of letter-extracts, explains how 
simple, proven, uncostly methods fulfil your 
needs. Send 13c stamp to Dept. E.A., Box 
12, P.O., Leura. N.S.W. 2781. 


EXPERIMENTERS ELECTRONICS 
in llie EEB 


Send for Sample Copy 

THE AUSTRALIAN EEB, 

P.O. BOX 177. SANDY BAY. 
TASMANIA. 7005. 
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FORUM 


ELECTRONIC IGNITION 


Cout. from page 75 


(Cont. from page 98) 

beacon at the Bundaberg airfield was 
giving some trouble . It was suggested 
that high temperatures were possibly 
responsible. A suitable blower unit was 
prepared and 1 proceeded to that air¬ 
field to investigate . 

“The blower was certainly desirable, 
as the ambient was quite high, which 
temperatures were shared by personnel 
working in the airfield control tower, 
in which the radar beacon was located. 
This however was not the trouble. The 
beacon was a transponder type oper¬ 
ating in 176MHz and using a 9072 out¬ 
put valve. Checking by headphones 
showed that the transponder was in the 
state of continuous radiation. This was 
responsible for the poor serviceability 
and the very high failure rate of the 
9072 valves. 

“Further checking showed that the 
beacon appeared to be suffering ‘trig¬ 
gering’ from the trainer aircraft being 
‘run up’ on the tarmac, about 200 feet 
away. Station personnel were inclined 
to discount this opinion, pointing out 
that the ignition leads of the aircraft 
engines were shielded, and, further¬ 
more, the aircraft W/T equipment 
worked quite effectively and did not 
suffer interference • It was insisted how¬ 
ever that this was most likely the 
trouble and, with some reluctance, the 
local people agreed to a test. All air¬ 
craft engines were closed down, with 
an immediate cessation of the trouble. 
One engine was restarted, and immedi¬ 
ately caused the triggering. 

“With this proof, the station authorL 
ties agreed to shift the aircraft to a 
point further away, and it was found 
that at a distance of 200 yards, no 
interference was experienced. The local 
people expressed surprise at the cause 
of the fault, until it was pointed out 
that the radar frequency was about 
20 times greater than the communica¬ 
tions frequency, and what was ade¬ 
quate at one frequency, was insufficient 
at another. Some thought was given as 
to the possibility of the ignition leads 
being of the correct length so as to be 
resonant at 176MHz . . . but . . . 
there was a war on . . . and we had 
little time.” 

J.W. (Brisbane) q 


should be immediately between the ex¬ 
citer lamp and the phototransistor if 
the setting is approximately correct. 

Replace the distributor cap after any 
necessary adjustment of the distributor 
position and place a timing light in 
series with No 1 spark plug lead (see 
August, 1970, for a suitable timing 
light). Start the engine and let it run at 
the slowest and smoothest idling speed 
without engine “roll/* 

From the manufacturer’s speci¬ 
fications, the correct setting of the igni¬ 
tion system is where the centre mark 
on the timing case pad and the mark 
on the lower crankshaft fan belt pulley 
coincide at the lowest smooth idling 
speed. If in doubt as to the correct 
procedure for setting the timing, it is 
recommended to consult the manufac¬ 
turer’s service manual, or some other 
authoritative source of information. In 
practice, minor settings may have to be 
made due to the octane rating of the 
fuel used, but the performance on the 
road will determine this. 

Vehicles equipped with automatic 
transmission almost invariably have a 
part of the torque converter and speed 
shifting functions referring to the 


vacuum section of the inlet manifold, 
and in these cases, it is advisable to 
disconnect the vacuum advance line 
and plug it during timing adjustments. 
Several motoring authorities recom¬ 
mend this procedure to be adopted in 
the case of manual transmission 
vehicles, to obviate any partial action 
of the advance capsule due to possible 
minor maladjustments of the idling and 
mixture settings. 

Footnote to Photoelectric Distributor 
(September issue): Certain horizontally 
opposed motor designs, such as Volks¬ 
wagen, employ an assymetrical crank¬ 
shaft (and therefore an assymetrical 
distributor camshaft). The simple divid¬ 
ing procedure used to establish the j 
rotor disc slots, as suitable for a con- 
vential in-line or V8 motor, will not 
apply in this case. The equal increment 
divisions can be used as a guide,] 
accurately measuring the correct num-j 
ber of degrees for correct timing from! 
this. It will be necessary to consult thej 
appropriate shop manual or vehicle! 
manufacturer for the correct angles of 
firing. Extra care will also be needed| 
to ensure that the disc is fitted in it 
correct angular position on the shaft. 


immmiiiititiiiiiiiiMiimiiiiiiiHiiiiiiiiiiimiiHiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiii 


QUADRASONICS 

(Cont. from page 116) 

tions I have attended, there seemed to 
be a single, precisely located (for a 
given recording) ‘correct’ seat that was 
at the intersection of a pair of imagin¬ 
ary lines drawn from the front-right to 
the rear-left and from the front-left to 
the rear-right speakers. If one moved 
away from this X-marked spot, the 
front-to-rear balance went completely 
askew.” 

Reactions like this have produced the 
caution referred to earlier and con¬ 
firmed the idea that “ambience” style 
quadrasonic reproduction involves a 
good deal more than merely contriving 
some output from loudspeakers behind 
the listener. It will involve study, ex¬ 
periment and debate no less intense 
than has accompanied the emergence 
of good stereo practice. 

Only when things are just right will 


iiiiiiiiiimiifuimiiiiiiimiiiiiiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiitiimiiiuiimiiiiiiiiiiiMiiiMiiitiiiiiiiiiiiiiii 


NOTES AND ERRATA 

144MHz MOSFET CONVERTER 
(April, 1970): The size of printed wiring 
board 70/cl was omitted from this 
article, and some readers have as a re¬ 
sult found it difficult to order in ad¬ 
vance a suitable metal case. The board 
in fact measures 3£in x 4fin, being in- 
dentical in overall dimensions to the 
bottom shield plate shown on page 75 
of the article. To provide adequate 
clearance, the metal case in which the 
converter is housed should be at least 2 
inches deep. 

STROBOSCOPE (September, 1970): 
The nominal PIV impressed across the 
rectifier diodes in the power supply of 
this design is 806V, which should be 
handled quite satisfactorily by the 
diode types specified. However, con¬ 
structors wishing to provide additional 
protection against mains transients. 


mains voltage variations and within- 
tolerance transformer variations could 
substitute 1000V diodes for those 
specified, suitable types being the 
1N3563, EM410 and AD 1000. Alterna¬ 
tively, a controlled-avalanche “transient 
pro:ected” device such as the A14P 
could be used. 

10-PLUS-10 STEREO AMPLIFIER 
(April, 1969): In the text on page 46, it 
states that the quiescent output voltage 
can be set “by varying the 1.5K emitter 
resistor of the first transistor.” The sen¬ 
tence which follows is in error and 
should read, “Increasing the resistor 
will decrease the voltage and vice 
versa.” 

30 WATT TRANSISTOR P.A. AM¬ 
PLIFIER (May, 1968): The output 
transistor emitter resistor value as 
specified in the parts list as 2.7 ohms 
should read 0.27 ohms. The value in¬ 
dicated on the circuit diagram is 
correct. q 


the listener experience any kind of con-] 
viction of “being there.” 

The “action” kind of quadrasonic 
quite a different matter. The Simori 
Gray demonstration included a tapd 
which, I understand, was the end re| 
suit of a hilarious re-recording sessio 
using the audio mixer from television 
channel GTV-9. Melbourne. 

It was certainly unusual to be suij 
rounded by instruments popping uj 
from all directions, accompanied by 
drummer who was seemingly able “t| 
do his thing” from any comer at 
moment’s notice. 

One spontaneous reaction from a la^ 
at the demonstration was: “Isn’t it fa 
..... tastic?” 

But of course, one’s reaction to 
startling audio gimmick is not nece 
sarily any guarantee that music will 
preferred in that form in the long^ 
term. In real life, it is natural to wa 
to get fairly close to an orchestra b| 
not necessarily inside it! 

So there we are. Quadrasonic reprj 
duction is an intriguing idea, a tecl 
nical challenge and an interesting effer 
— but whether it will become a cor| 
mercial success remains to be seen. 

luiifintiiHnfitiiiimniiiiiiiiiiiiitiiiiiiiiiiiiiuiH 

AMATEUR NEWS 

(Cont from page 171) 

station logged in each British Isles coi] 
try-numeral prefix (see transmitting 
tion). 

6. a. The HF Contest Committee 
serves the right to disqualify any entrq 
whose log is consistently inaccurate. 

b. The practice of logging a series 1 
contacts made by one station is dep 1 
cated. Consecutive log entries must 
include the same call sign in either 
“station heard” or the “station be] 
worked” columns. 

7. A certificate of merit will be award 
to the leading three overseas entrants I 
each of the British Isles countries and| 
the three leading overseas entrants. 
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FOR SALE 


FOR SALE READER SERVICE 


CDEL Railways. Call or write for free litera- 
ure on this fascinating hobby. Ready to run 
r build-it-yourself kits. HO and N scale. 
Australian model kits. HO only. Rivarossl. 
Atlas. Peco, Triang-Hornby, etc. P.J.P. Pro- 
uctions. 15 Hamilton Street. Gisborne. Vic- 
oria, 3437. _;_ 

LICON power rectifiers min, type EM4005 
0V/1A. 20c each or 10 for $1.50. Post 10c 
er order. Bursik Electronics. Box 73. Matra- 
itle, N.S.W., 2036,_ 

APACITOR discharge ignition systems. $32. 
2 V systems only, state model of car and 
hether positive or negative side of battery 
onnected to car body. Two-way Radio Service. 
1 Rotherham Street, Kangaroo Point. Bris- 
ane, Queensland._ 

kCK issues Electronics Australia stocked. 50c 
ach. prompt service, post free. T. Weir. 56 
’Connor St.. Haberfield. N.S.W.. 2045. Phone 
98 7559. Wanted to buy copies also._ 

CHANGE approx. 8cwt creed 7C plus 7B in- 
smplete teleprinters for one operational. Write 
. Christie. 20 James St, Adelaide. 5000. 

Ml CONDUCTORS, new special prices. BC108. 
5c; BC109. 50c; BC107, BC177, BF115. 

Cl71. 55c: 2N3055, $1.60; mat. pr. $3.40; 
N3053, $1.20; AC187. 80c; AC188. 80c; pr. 
1.60: AC127. 75c; AC128. 70c; pr. $1.45: 
“>161. $1.40; ADI 62. $1 30; pr. $2.70; 

15459 (MPF105), $1.00; 1C TAA300. $3.00: 
.44, 45. 72, 46c. Diodes 1A 400V, 35c; 
OV, 50c; 1000V. 75c; 6A 400V, 70c: 0A91, 
c: OA202, 20c. Zeners 6, 9 or 12V t BZY88 
>e. 70c; 1W. 90c; SCR 15A lOOV $2.50: 
10V. $3.50. stereo pots 470K plus 470K loo 
lin. 47K plus 47K log. $1.40; single 470K 
47K lin, 40c. All small size, long 

ft. Post 10c. Return mall service. T. and 
Electronics. PO Box 57. Haberfield. NSW. 
45. 

[ElVER 1155A partly modified S meter. In- 
lit power supply. No LF bands. What 
irs? 57 2184 (Melb.) Evenings. 

*LE decade counter and readout. $20. 
il decade scaler. $16.90. Double pulse In¬ 
gate. $10.40. All low power RtL logic, 
ite for literature. V. G. Booth, 37 Lewis 
set, Wickh am. NSW , 2293. 
pNETS, pre-cut kits, stereo equipment, 
irbond. grille fabric, accessories, avail- 
from Robert N. Smallwood. Sound 
'ialists. 205 Brisbane Rd. Boo al. Qld, 

f4._En quiries we l come Phone 8 2 1550 

deck. Collaro, two motors, three speed' 
heads. $100. R. Lander. ‘•Wanganell.'* 
fifell, 2810. _ _ ___ 

JANTITY of quality electrical test instru- 

Its for sale, including signal generators. 
Isistor testers. CROs, etc, only while stocks 
H. Rowe. 512 Punchbowl Road, Lakemba. 

Phone ( Sydney ) 750 0333: _ 

100, $2 65 inc. data, cct, post. Pedalfer 
fcciates. 24 Gulfview Rd, Blackwood, 5051. 

I OC44. 45, 71, 72. 6 for $2 or 40c~ea. 
U. AC128. BC108. 109. 2N3638. 5 for 
PJ\ 50c ea. 2N3642. 3643. 3638A. OC171. 

*70. 371, AF116N, 117N, BF115, 2N3694. 
27. 4 for $2 or 60c ea. Power types. 

$1 ea. 2N301, $1 20 ea. OC28. 29. 
[|6. ASZ15, 16. 17. BDY20. 40250. 

p55, all $1.50 ea. OA210, EM404. 1N404. 
ea. OA211, BY 100, EM410. 70c ea. 

2N2160. FET. 2N4360. $1 ea. MPF105. 
Ll 9 '-2 C S ea i BAl00, 25c ea. CA81. 85, 
95 12 for $2 or 20c ea. Also SCRs and 

J. Extra discount on large orders. SAE 
■list. No SA sales. Post and pack 20c. 
lm Electrons .Box 1452. GPO. Adelaide. 
^001. 


|NE BARGAIN, 1C . . . Hobbyists, don’t 
1 money using conventional components to 
I your hi-fi when you can benefit by using 
lensatlonal high quality Motorola 1C (12 
Istors. 3 diodes), which handles 4 glorious 
I of continuous sine wave power (4W RMS 
K deluding short circuit protection. 

Jlvity lSmV output Imped 16 ohms. In- 
, SOOK-ohms. oper. volt 21V. 
■000 incl. tech data only $8.50 ea. Similar 
^ishi 3W RMS M 51 °2Y. $6.95; 1W RMS 
J6P, $4.50 Post 35c. ’’Micronlcs,’’ PO 

175,_Randwick. NSW, 2031. 

PALS for C.B: 27.240 and 26.785 MH*. 
■in, miniature. $6 pair. Pest free. Shallev. 
yo rk S treet. Sydne y. 

|A irons .MSP speakers. Garrard BSR. 
[Changers. Peak stereo phones and amps 
J audio-modules, tape pre-amps. Tapes, 
■hones. TV pic-tubes, tuners, yokes 
gives, less 20 pc. some 50 pc. TV mast 
{520. Large ant. TV $10. TE/A VOM 
f70 Kyoritsu K116 VTVM $50. Pal- 
Ix 5 stereo valve amp. $30. Palace 10 
ptereo a^P- $60. E/A 10 x 10 

I $70. Gu tar amp. E/A 50W in cab., 
pass, valve, amp in case, $120. Pioneer 
leaps or cross-over 20c. 30c 40;. • Ton. 

P 6 x3’ tape-recorder parts, Collins, 
I.Pafts. Jensen - Lansing cones, etc. 
I d tran. Cap-Discharge igni- 

■ing 2N3055 with points bounce. Cir- 
parts. Many solid state devices. SCRs 
feners FETs comp, pairs, etc., some at 
landora Parts. P.O. Box 294, Fairfield, 


MODEL marine triple expansion engine. Blue 
prints, castings. Bolton. 72 King Street, Sydney. 
Catalo gu e $ i .60. ___ 

COLLECTORS item. One only Shure model 3B 
carbon microphone, complete. What offers. J. 
Snell Rad io an d TV Serv ices. S attQn. Qld. 
KlffUSUI RC oscillator ORC27A; Hansen VtVM, 
Cossor pulse oscilloscope; Micro balance. Best 
offer. Leaver. Box 124. Yenda 2681._ 

ECONOMICAL tranistor Ignition kits. 2N3055 
at $1.60 with points bounce circuit, trans. 
16V CT for above. Jap. tape-recorder spares, 
big range. Guitar stereo amps, large end. 
boxes. Pioneer speakers 15in 60W. 12in 40W. 
Changers, perspex 3/16 tops mic. stands, 
speaker box timber kits. Adcola irons. Peak 
stereo phones, E.A. elect, volt meter. Leader 
and Kyoritsu VTVM trans. checker. H. 
Packard log. VTVM. Kyoritsu range and 
meters. Poneer amps. speakers. Trans. 
BC107. 108. 109, 125. 125. 1826. 2126. 

2N404. 526, 96* *. 1613. 40361. 40362. 

40546. 40397, MJ480. 481, 491, £513, 77. 
175. 357, 481, 2SB142. 2N3702, 3704, 3706. 
T1595, 98. TIP 29A, 30A. 31A. 32A, 34A. 
2N5459, TIS 58. 2N3819. FET S super 2N54S7 
also matched devices. SCRs rect. diodes etc. 
Typical 2N3055. $1.60; others from 40c. 

Send SAE with inquiries to Pandora Parts, 
PO. Fairfield. 2165. 


Wanted 


PHILIPS speakers 800 ohm, 8in or I21n. Phone 
Sydney 83 81 11. Write J. Spence. 3 Spring 
Street, Abbots for d. 2046. __ 

SOLENOIDS aircraft starter 3 00A or more 

similar Rotex D6104 or BTH 15B. M. Andrew, 
Box 62. Kingswood. Sth. Aust .. 5062._ 

CAMERA for closed circuit or construction 

details, circuits, etc. M. Andrew, Box 62. 
Kingswood. Sth. Aus t., 503 2._ 

WHARFEDALE Airedale or W15, Super 3. Gold 

10 or Super 8 separate. Pay for good con¬ 
dition G. Venn, Flat 3. 14 Manly St, Wer- 
ribee Vic. _- __ 

TELEVISION Fundamentals. Fowler and Lippert. 

Boot h, 1 Clarence_S t. Burwood. 2134._ 

VALVE Tester. Avo or Metrix: Characteristic 
mutual conductance tester in good cond. Pay 
cash. Phone 630 7291: a.h. 36 2463 53 

Bal moral A v. P ascoe V ale, South M4lb, Vic . 
SERVICE manuaT or circuit diagrams, communi¬ 
cations receiver R-390A/URR. D. Winston. 56 
Mark St. Geraldton. WA. 


BURGLAR alarms, all fittings, foil tape. etc. 
Send S.A.E. for list. Installation to insurance 
standards. Phone 848 1386. Post Office Box 
42. Doncaster. Vie,, 3108._ 

ELECTRONIC Organs. Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.) Assembie-it-yourself 
K<ts. Inquiries to Schober Organs (Australia), 
124 Livingstone Ave., Pymble. N.S.W., 2073. 
(Mail only, please.)_ 

PRE-RECORDED TAPE hired to members of 
Australian Tape Recording Society. Bi¬ 
monthly release. “The Microphones.’ news¬ 
papers. round robins, sales, services, tape- 
spondlng. Send 5c. 9in x 4in S.A.E. to ATRS. 
Box 9. P.O. Crow’s Nest. N.S.W., 2065. or 
phone (2) 43 6581. after hours._ 

TAPE to disc service. Take advantage of W. 
and G. Records’ professional experience, when 
next needing a tape to disc service. W. and G. 
Record Processing Co.. 185 A Beckett Street. 
Melbourne. Tel.: 329 7255._ 

REPAIRS to receivers, transmitters, construction. 

testing; TV alignments: Xtal conv.. specialised 
electronic equip. Eccleston Electronics, 146a 
Cotham Road. Kew, Vic., 80 3777._ 

TRANSFORMERS wound. Output or mains and 
specials to order. Reply with S.A.E.. Paris 
Radio Electronics. 7a Burton St., Darllnghurst. 
N.S.W, Phone Sydney 31 32 73._. 

FOR SPEEDY, top class repairs to your hi-fi 
equipment, tape recorders, etc. contact Con¬ 
voy Technocentre. 449 Kent St, Sydney. Phone 
29 6475. All work guaranteed, only the top 
technical staff are employed. 

position VaCaHt 

ROYAL FLYING DOCTOR SERVICE OF AUS¬ 
TRALIA (SA Section) seeks a Second Radio 
Officer for Its Alice Springs Base. Applicants 
should preferably hold a First Class Com¬ 
mercial Operator’s Licence (or equivalent). Ex¬ 
perience in transmitter and transceiver repairs 
essential. 

RFDS operators take medical calls, and send 
and receive telegrams by radio and teleprinter. 
Ability to type at reasonable speed is essential. 

Salary (with allowances) rises to $3,898 in 
four annual increments. Fully furnished air- 
conditioned residence. Air travel to Adelaide 
after two year-, service. 

Enquiries followed by application In writing 
with references to Secretary. SA Section 
RFDS, Box 256D, GPO. Adelaide, 5001. Phone 
51 3918. 



TECHNICAL PERSONNEL 
for 

HIS MASTER’S VOICE 
Recording Studios 

Applications are invited for the above positions from those 
who show interest and aptitude in the techniques associated 
with high quality sound recording and reproduction. 

Selected applicants will be involved in the current major ex¬ 
pansion program at our Sydney recording studios. 

It is desirable that those applying for the senior positions are 
experienced in the recording or sound broadcasting fields. 
A liberal salary is being offered. 

Apply in writing, stating age, experience, etc., to: 

The Personnel Officer, 

E.M.I. (Australia) Limited. 

P.O., Box 352, HAYMARKET, N.S.W. 2000. 
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ADVERTISING 

INDEX 


ACE Radio 178. 179, 1€ 

Adcoia Products Pty Ltd 1£ 

Akai Australia Pty Ltd . . 76, 1 

Aladdin Industries Pty Ltd 

Alderson Electronix.1* 

Amalgamated Wireless (A’sia) Ltd 66, £ 

Amalg’d Wireless Valve Co Pty Ltd £ 

Amateur Astronomers Supply Co.1 > 

Amplicn (A’sia) Pty Ltd.12 

Arrow Electronics Pty Ltd 12 

Astronlcs Australasia Pty Ltd 32, 12 

Audio Engineers Pty Ltd 1 

Australian EEB.It 

Australian General Electric Pty Ltd .... 2 

Australian Musical Ind. Pty Ltd 2 

Aunt. Radio and TV College Pty Ltd 

(Outside back cove 


Bright Star Radio.1C 

British Institute of Careers IS 

Peter G. Broughton.1C 

BWD Electronics Pt v Ltd € 


Campbell Scott Ptv Ltd. 4 

Challenge Recording Co.88, £ 

Classic Radio Service.12 

Collins Bock Depot Pty Ltd £ 

Cclstok Electronics 1C 

Convoy International Pty Ltd.129, 14 

Cunningham, R. H. Pty Ltd.1C 


Danish Hi-Fi Ptv Ltd 

Decca. 

Deitch Bros 


(Inside back cove 

. 4 

. 1 £ 


E D & E (Sales) Pty Ltd 122. 12 

Edge, Bill Mail Order ..If 

EMI (Australia) Ltd.112, 1< 

Encel Electronics (Stereo) Pty Ltd 

19, 41, S3, 119, 137. 147. 1! 


Ferguson Transformers Pty Ltd.1( 

Ferris Bros Pty Ltd.144. 1C 

Foot, Richard (Aust.) Ptv Ltd.14 


Gardner Denver (Aust) Pty Ltd 1 

General Accessories Ltd 114, II 

Goldring Eng. (A'sia) Pty Ltd 

" * 6, 7, 108. 109 

Gray. Ptv Ltd 34. 36, 

Green Corporation Ltd. 


Haco Distributing Agencies Ptv Ltd 

(Inside front covi 

Ham Radio Suppliers.1 

HB Radio Sales.1 

Heating Systems Pty Ltd.1 

Hobipak.1 


Imported Components.1 

Indeva Pt v Ltd.1 

Instrol Hi-Fi Centre.4. 5, 64. 

International Correspondence Schools 1 

IRH Components Pty Ltd . 20, 68, 100, 1 


Jacoby, Mitchell A Co Pty Ltd 

26. 72. 94. 113. 150. 
J.H. Reproducers Co.126, 


Kltsets Australia 


Lafayette Electronics 
Lanthur Electronics 
Lcroya Industries Pty Ltd 



Macron Electronics Pty Ltd 

Magnecord A sia Pty Ltd. 

Magnetic Sound Industries. 

Magrath. J. H. & Co Pty Ltd 

Maico Electronics Inc. 

Manufacturers Spec. Prod Pty Ltd 
Marconi School of Wireless • 

Market Place. 

Mastersound Sales Pty Ltd . . . . 

Mobile Communications.42, 

Mullcrd-Australia Pty Ltd . . 


SO. 


National Radio Supplies 
Nicholls Radio & TV 
Noakstone Ind 


Olims Trading Co Ptv Ltd 


Philips Electrical Pty Ltd.2. 54, 

Photo Hi-Fi. 1 

Plessey Ducon Pty Ltd. 

PiesseV Rola Ptv Ltd. 

Pre-Pak Electronics. 


Quality Records International Co 


Radio Despatch Service 
Radio House Pty Ltd . . 
RCS Radio Pty Ltd . . 
Recorded Music Salon 


70. 124, 


Sanwa Electric Inst Co Ltd. 

Sato Parts Co Ltd. 

Shalley, Peter Electronics Pty Ltd . . 

Smith, Dick Electronics. 

ioanar Electronics Pty Ltd. 

Standard Telephones A Cables Pty Ltd 16,1 
Stott's Tech Correspondence College f 
Summit Electronic Systems.87.1 


56,1 


Technical Training Int. Pty Ltd . 

Tektronix Australia Ptv Ltd . 

“Thought Power". 

Tokyo Shibaura Electric Co Ltd 

Trio Electronics Inc.8| 

Truscott Electronics . . I 

Tudor Radio.1381 

Turnbull, Bill. 


Union Carbide Australia Ltd ■ . 
United Trade Sates Pty Ltd . 
University Graham Inst. Pty Ltd 
Vealls Electrical & TV Pty Ltd 
Victor, A. and Co. 


Warburton Frank! Ltd. 

Weston Electronics Pty Ltd. 

Willis, S. E. Trading Co. 

Wireless Institute of Australia (NSW) 
Wonder Wool Pty Ltd. 
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Australia's largest display of the world famous range of tape 
recorders, amplifiers, speakers, arms, cartridges, players, micro¬ 
phones. 


DYNAOO 


U.S.A.'s top brand for technical perfection in amplifiers, pre-amps, 
bookshelf speakers. 


ftttkss 


The clearest, truest speakers of all. 



The tone-arm with simple design and faultless performance is the 
famous design from Holland. 


ALL 

BALANCE 


Labcraft players: Good for years of trouble free operation — 
ask the man who owns one. 


Clearway 


Clearway speaker systems are quality bookshelf or floor standing 
units unsurpassed in clarity and low distortion. The units are 
housed in Australian made cabinets of acoustically correct de¬ 
signs from Denmark. 


A selection of quality items of interest to the stereophile made by Audio & Design, and other 
firms of world wide reputation: condenser microphones, laboratory tone arm, "Hypertone" 
speaker module, small and medium low distortion solid state amplifiers. All these goods can 
be seen and heard in our new comfortable and relaxing showrooms. 


SHOP 3, SOUTHERN CROSS HOTEL MELBOURNE. PHONE S3 8930 
698 BURKE ROAD, CAMBERWELL VIC. 31Z4. PHONE 82 4839 
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Another profitable ARTC career story 




Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


mTIRED 
OFDOING 
THESAME 
JOBFORSO 
LITTLE PAY. 


I'VE HEARD 
THAT THE ARTC 
COURSE GIVES 
YOU A BETTER 
FUTURE IN 
RADIO ANDTV 


Your career can be mon 
profitable and interesting 


Get into one of these profitable electronic 
careers in radio and television. 

There is a profitable career for you in the 
many phases of radio, television and electron¬ 
ics including manufacturing, radio servicing, 
television servicing, research, sales broadcast¬ 
ing and television executive, armed forces, 
A.R.T.C. can help you gain one of these much 
sought-after positions. But remember, it is 
only the trained man who succeeds and 


A.R.T.C. can give you the complete training 
which is necessary. 

Train at home 

With A.R.T.C. you can obtain the training 
you need. At the benches and in the lecture 
halls of Australian Radio and TV college or 
in your own home by correspondence . . . you 
can be taught every important aspect of radio, 
television, details of every application of the 


fundamental principles of electronics. The c| 
urse is intensely practical and individual. 
Make spare-time money 
If you wish you can make your spare tirl 
earn money for you. Many students mal 
extra money at spare time work after only t| 
first few weeks. Think of all those thirP 
extra money can bring you, home of yq 
own, car, time for relaxation, etc. Safegua 
your future . . . mail today. 


Start earning money while you do the course,write today for free book 




Australian Radio 
and Television 
College Pty Ltd. 

E. S. & A. BANK BUILDING. 

Cnr. Broadway and City Road, Sydney 
(Opp. Grace Bros.) Phone 211-4244 (3 lines. 


DOING 
PRACTICAL 
WORK. IN 
YOUR 
, OWN 
rtWORK.- 
ilSHOR 


HARRY 
COMPLETED 
HIS COURSE 
QUICKLY AND 
NOV HAS A 
WELL PAID 
■JOB AHEAD 
OF HIM. 


I’M GOING 
FOR THAT 
A.FLTC. 
COURSE 
TODAY BILL/ 


WELL I’M 
STILL ONLY 
THINKING 
ABOUT IT. 


THESE COLLEGE LECTURES 
SURE MAKE IT EASY 
TO LEARN, 


I’VE FINALLY GOT 
THAT CAR I'VE 
ALWAYS WANTED. 


WHAT 

A 

BEAUTY 

HARRY/ 


I REALLY MUST TAKE 
THAT COURSE.A.R.T.C. 

MAKE IT EASY FOR 
THAT BETTER PAID JOB. 





















































